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I. On the general character, and principal sources of variation, in the Weather 
at any part of a Cyclone or Anticyclone, By the Honourable Ralph 
Absbcbombt, F.M.S. 

[Received October 2nd.— Bead NoTember 2l8t, 1877.] 

Brfobb entering on the principal subject of this Paper, it will be desirable to 
say a few words on the two methods that have to be combined to obtain a 
eomplete idea of Cyclone or Anticyclone Weather. 

The first, or synoptic method, consists in drawing an isobaric map, and 
marking on it the position of rain, cloads, &c., by which their position 
relatively to each other, and to the cyclone or anticyclone centres, can be 
ascertained ; in fact in making a plan of the weather. Thoagh in a general 
way an area of rain, sorroanded by a ring of cloud, is found in the centre of 
a cyclone (fig. 1), and an area of fin^ weather about the' centre of an 
anticyclone, still if the attempt is made to define the shape and position of 
these areas accurately, great discrepancies will be found. Sometimes the 
rainy area of a cyclone will be exclusively to the S£ firont of the centre ; at 
other times it extends far in rear, as well as in front of the centre, and 
sometimes rain is only found at some distance on one side of the centre, 
where the sky is bright and broken. 

The second method consists in recording the sequence of phenomena 
which occur to a single observer, as a cyclone or anticyclone passes over 
him — in &ct, of drawing a section of the weather across a cyclone along a 
line parallel to the direction of its path. When this is done it is found that 
the mere words rain, cloud, &c., such as alone can well be marked on a 
synoptic map, convey but a very imperfect idea of their character and snr- 
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roundings, aa the kind of rain and kind of cloud vary much in different 
parts of a cyclone, and are readily distinguished. Also, that the passage of 
simjilac parts of different cyclones over an observer does not bring exactly 
■ihe same weather; for in one cyclone the sky may be merely overcast, 
'.While in another there is heavy rain; and in one anticyclone there will be 
thick wet fog, while in another dry winds and blue sky will prevail. 

These two methods, the plan and section as it were, are so different that 
it is difficult practically to combine them, and to realise how a difference in 
a cyclone, on a synoptic map, will affect the sequence of weather as it passes 
over an observer. The object of the following paper is to defoie generally 
the nature and sphere of the principal sources of variation in the weather 
at each part of any cyclone or anticyclone, and to show how, in spite of 
endless diversities, certain broad characteristics of each are always main- 
tained. Though the illustrations and details will refer almost exclusively 
to the weather of Great Britain, the general principles laid down appear 
to be of universal application in every part of the world. 

The first source of variation in any cyclone or anticycloiie, to which I 
would call attention, depends on the type of general distribution of pressure, 
to which eitJier belongs. 

The commonest type of cyclone in this country has the highest pressure 
some point south of the centre, on which side steep gradients are 
found, while on the north side the gradients are very slight. In this ease 
the rain and cloud area extends far to the south and south-east of the centre, 
but comparatively little to the north and north-west, while the hardest 
weather generally is found to the point of south, where the steepest gradients 
are. In another less common type the highest pressure is some point to 
the north-east of the centre, on which side the steepest gradients are found, 
while to the south and south-west the gradients are slight ; in this case the 
rain and cloud area is very differently shaped from that just described, 
extending furthest from the centre in the north-east direction, and less in 
the south or west, while the hardest or most severe weather is found to the 
point of north-east, where the steepest gradients are. 

It may be well to mention here that it is very rare to find rain at any 
particular hour -over the whole of what is called the '* rain area;" but where 
not actually raining, the sky is overcast and bordering on rain, which is sure 
to fall some time during the day. Similarly in the area of less cloud, called 
the ** cloud ring,** isolated patches of ram are often found developed by 
local or other circumstances. 

If, also, we consider the position of strongest wind, or the direction of the 
wind relative to the isobars, or the distribution of temperature relative to the 
centre, we find that certain general features, common to every cyclone, 
undergo considerable modification, according to the i|ype of pressure distri- 
bution to which it belongs. The former of those two types, particularly 
mentioned above, may conveniently be called the westerly , and the latter the 
north-easterly type of cyclone. 

In Anticyclones the influence of type is much less marked than in cyclones. 
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The next source of variatioD is the difference of what may aptly be called 
the intendty of any cyclone. In cyclones of the same type the weather 
differs much in "hardness" or " severity," or in "quietness." Thus, in 
the south-east front the sky may be simply soft and overcast in a cyclone of 
moderate intensity, but with increased intensity the overcast sky would 
develope into soft, drizzling rain, or into broken rain, or even into a peculiar 
class of thunderstorm common on our west coasts in winter ; but in spite of 
all these variations there is always the close muggy atmosphere, and dirty 
sky oharacteristio of this part of a cyclone. Again, in the rear, the general 
character is always a cool, brisk feeling in the air, with a bright and broken 
sky, which varies according to the intensity, from simply heavy masses of 
cloud, to hard showers, to squalls, or to hail squalls, with thunder and lightning ; 
but no difference of intensity can ever alter the ftmdamental difference in the 
general character of the SE front and the rear portions of a cyclone. 

It is well known that a deepening cyclone is increasing in intensity, while 
one which is. filling up is decreasing, and Prof. Loomis has shown that in the 
United States rain and cloud extend further from the centre in the former 
than in the latter case, and I have reason to believe the same rule holds good 
in this country, though it is hard to verify. In anticyclones, the term 
intensity is much less applicable to their characteristic weather than in 
cyclones. 

The term intensity has been applied by the Bev. W. C. Ley to the difference 
of weather due to the difference in steepness of gradients, and though that is 
one, and perhaps the principal, source of variation in intensity, the term is 
capable of considerable extension of meaning. Short lived cyclones, forming 
and disappearing rapidly, or a great development of secondaries,, in which 
gradients are usuaUy slight, though the weather, so far as rain and thunder 
are concerned, is very severe, are atmospheric conditions to which the term 
intensity is equally applicable. 

' Another source of variation depends on the size and shape of any cyclone, 
and is intimately connected both with the t3rpe and intensity. 

It might obviously be expected that the weather in* any part of a large 
cyclone, as, for instance, one of those which sometimes entirely cover the 
Atlantic Ocean, would be very different from the weather in a small cyclone, 
which, perhaps, only just covered the British Islands ; and this is fuUy borne 
out by observation. In very large cyclones, the steepest gradients, and the 
bad weather which accompanies them, are always found at*8ome distance from 
the centre. Bound the centre itself, when the gradients are very slack, the 
sky is usually broken with hardish clouds, and there is a cold pleasant feeling 
of the air. In small cyclones the heaviest rain usually surrounds the centre, and 
extends more or less to one side or the other, according to the direction of the 
nearest ariea of high pressure and the steepest gradients. 

Another source of variation in the size and extent of a cyclone rain and 
clond area, has been pointed out by Professor Loomis. His examination of the 
United States weather charts points to the conclusion that the rain and cloud 
area is extended further in front of cyclones that are moving rapidly than 
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those moving slowly, but Mr. R. H. Scott has pointed out that it is difficult 
to trace this over an area so intersected by sea and land as the British 
Islands. 

Another great source of variation is a class of phenomena which have as 
yet no recognised name, bnt to which the term diurnal variation seems very 
applicable. To a single observer, the broadest feature of the diurnal variation 
of the weather in a cyclone is, that starting from early morning, the amount 
of cloud and the general severity of the weather and rain gradually increase 
till about 2 p.m., and then gradually decrease till nightfall. Occasionally, 
however, a type of cyclone occurs, in which the rain comes on during the night, 
and takes ofif or ceases during the day. This is undoubtedly due to some £Eur 
^stant general causes, affecting the origin of the cyclone, but the few cases I 
have been able to trace are not sufficient to form any opinion on the subject ; 
a diurnal variation of the weather is, however, sufficiently well markedi 
thoi:^h it is to a certain extent abnormal.* 

In anticyclones the diurnal variation presents a marked contrast to that in 
cyclones. In them, a misty or cloudy morning is followed by a great dimi- 
nation of cloud as the day goes on, while later on, in the evening, mist and 
cloud are :Sometimes again formed. 

If, besides these broad features of diurnal variation, we consider some of 
its more minute changes, we observe that, in cyclones, a cloudy morning often 
has a short break about 10 a.m.; that the weather then becomes much worse, 
but has a marked tendency to break again about 4 p.m. In anticyclones, a 
clear morning at 4 a.m. is frequently very cloudy at 10 a.m., after which the 
cloud again decreases till about 4 p«m., when more cloud or mist are often 
again formed, and last till quite late in the evening. The increase of cloud 
during the day in cyclones may be generally described as an increase of 
intensity ; the decrease of cloud in anticyclones is not so easily explained, 
unless it is due to the increased intensity of the descending current found in 
them; but the minor changes at 4 a.m., 10 a.m. and 4 p.m. are obviously 
connected with the diurnal variation of the barometer, and their attentive 
study may perhaps some day throw light on that puzzling phenomenon. 

But whatever modification the diurnal variaticm may make on a cyclone or 
anticyclone, the general character of either is never lost. No diurnal varia- 
tion can make the clouds, and look of weather in the front of a cyclone like the 
clouds in the rear, or like the clouds formed from rising mist in an anticyclone, 
the variation being/ as it were, a modifying influence super-imposed on' a 
more general effect; but in some cases, where the general character is not very 
strongly marked, the diurnal variation becomes an important feature in a day's 
weather. Hence if we take the case of a stationary cyclone, and lay down 
on a synoptic chart the weather at any part of it, the extent of the cloud and 
rain areas will extend much further from the centre at 2 p.m. than at 8 a.m., 
and in an anticyclone much cloud will be found near the centre at 10 a.m., 

• Diurnal variation is also much inflnenoed by the type of pressure distribution. 
With NW winds and pressure high to the W of Great Britain, olondy days often 
culminate with a squall or shower about 4 p.m.,' and then subside to quiet nights. 
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bnt very little at 2j).m.* Some diurnal variation of the weather seems to take 
place in every part of the world, as for instance, the daily thunder storms 
which occur in some parts of the tropics. The details above given must not 
be considered as applying to the whole temperate zone, but to the British Isles 
only; at Philadelphia, for instance, the greatest frequency of rain seems to 
be at 6 p.m. 

Another very important cause of modification in weather is local variation. 
It is well known that in any storm, the position of showers, squalls, and 
thunder storms is very local, and at some places, either from the contour of 
the ground or other causes, they are much more frequently developed than at 
others ; so also with the amount of rainfall, the position of ridges of hills 
relatively to the prevailing direction of the wind, or the presence of lakes and 
forests as compared with bare ground, or the position of the sea relatively 
to the prevailing wind, all seem to have an important influence in regulatmg 
its amount. So important is the position of the sea, that on our east coasts 
the worst weather is with East winds, while on our south and west coasts it is 
worst with West winds. 

In anticyclones, and under any conditions where easy gradients do not 
give any very general marked character to the weather, the local variation is 
much more important than in cyclones, where the general character is much 
more strongly marked. Local variation is found in every part of the world ; 
and in the tropical and equatorial regions, where barometric gradients are 
usually 'slight, it becomes a most important element of weather. 

The last source of modification I would notice is the seasonal variation. 
In this country, during winter, the cyclones are usually much larger than in 
suipmer ; and, even in cyclones of about the same size and intensity, the 
position of the rain and cloud areas is not quite the same. In wint^ time, 
the clouds and general appearanceof the sky are usuatty softer than in summer, 
and the rain is more drizzly and less showery, besides many other smaller 
. differences, which are too well known 'to require minute description. 

All the above-mentioned variations relate to the position and extent of the 
rain and cloud areas, as seen on synoptic charts, but we shall: now describe the 
general phenomena which appear to a single observer, as difierent parts of a 
cyclone pass over him, by which we acquire the knowledge of other 
important facts not to be dedaced from synoptic maps. 

In a British cyclone of ordinary size, the rain area and cloud ring are 
divided into three very well defined portions, which differ much in general 
character, viz. the north-east front, the south-east front, and the west or rear side. 
The front is divided from the rear by a line drawn through the centre of the 
cyclone, in front of which the barometer is faUing, while in rear it is rising. 
The passage of this line over an observer, especially its southern half, is marked 

• Since writing the above I have been enable^, through the kindness of Bir. F. 
Gallon, to examine a considerable number of United States tri-daily synoptic maps. 
In some of them the diflerenoe of clond and wind in the same disturbance, at different 
bom of the day, is veiy well marked. 
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by a very sodden and striking change in the appearance and feeling of the 
weather ; the north-east and south-east fronts, though they have much in com- 
mon, are sufficiently different to be classified separately, and are divided by the 
line drawn through the front, which represents the path of the cyclone ; but 
this line does not mark the position of any great physical change, as the 
weather in either front merges gradually into the other. 

In the north-east front, when the steepest gradients are somewhere south 
of the centre, the first symptoms of its approach are a gradual darkening of 
the sky, till it becomes quite overcast, with very httle appearance of the 
formation of true cloud; or else,, light wisps or barred stripes of cirrus 
moving sideways appear in the blue sky, and gradually soften into an uniform 
black sky ; nearer the centre, light, ill-defined showers fall from the uniformly 
black sky, the wind from some point between South-east and North-east blows 
uneasily, and though the air is cold and cbilly, there is an oppressive feel 
about it. These appearances continue till the barometer commences to rise, 
when the character of the weather at once begins to alter. In a cyclone where 
the steepest gradients are somewhere to the north and east of the centre, the 
general character of the weather is the same a^ above described, but is much 
more intense, the wind rising at times to a heavy gale and the ill-defined 
showers developing into violent squalls. 

In the south-east front, when the steepest gradients are to some point south 
of the centre, the first symptoms are likewise a gradual darkening of the sky 
into the well-known pale or watery sky, with a muggy oppressive air ; or else, 
as in the north-east front, wisps of cirrus first appear in the blue sky, which 
gradually become heavier and softer, till the sky is uuiformly overcast. Nearer 
the centre, rain, usually in the form of a drizzle, sets in, and the wind, from 
some point between South-east and South-west, varying in force according 
to the steepness of the gradients, drives the cloud and rain before it. But 
this wind differs from that in the other portions of the cyclone, in its way of 
blowing ; and, for the same velocity, does not raise so high a sea, or seem to 
bear so much down on the surface of the earth. In cases of very great 
intensity, the rain in this portion of a cyclone may come in showers, or even 
squalls, but the general character is never lost. These characters last till the 
barometer begins to rise. A line drawn from the centre of a cyclone in that 
southerly direction along which the barometer turns to rise, marks out the posi- 
tion of one of the most striking parts of a cyclone. Viewed on a synoptic 
chart, a small secondary cyclone is often found in some part of it, or else a 
curious Y shaped depression, which frequently extends to the south of the 
centre. It would be a point of very great importance to determine accurately 
how far the line along which the barometer turns to rise, is at right angles to the 
direction of the path of the cyclone. As far as my own researches have 
gone, it seems to be often at right angles to that motion ; but frequently it 
stretches nearly due south of the centre, even when the cyclone is going well 
to the north of east. It is sometimes very difficult to draw this line accurately 
owing to the frequent changes in the depth of any cyclone. As any portion 
of this line passes an observer, an immediate change comes over the whole 
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appearance of the weather, and the transition is often accompanied either by 
a very heavy shower, a squall, or hail, with a small irregular fluctuation of 
the barometer. 

The general character of the west, or rear side, which now passes over the 
observer, is a cool exhilarating feeling in the air, with a high hard sky, of 
which the tendency is always to break into firm detached masses of cloud. 
The rain which occurs near the centre is usually in cold, sharp, brisk 
showers, or hard squalls, and the general hard look of the weather presents a 
marked contrast to the dirty appearance of the weather which characterises 
the whole front of a cyclone. As the centre recedes from the observer, 
showers or squalls are replaced by simply detached masses of cloud, and these 
finally disappear, leaving a blue sky. The wind, from some point between 
West and North, blows gustily, and for the same velocity raises a higher 
sea than a South-west wind, and seems to bear down more on the surface of 
the water. The whole of the rear of a cyclone partakes of this general 
character, but the change of weather along the line drawn north of the centre, 
along which the barometer turns to rise, is not nearly so strongly marked as 
along the southern line. 

In one of the few cases I have been able to observe of weather on the 
north side of a cyclone going west, the North-west wind, in what was then the 
front, was dull and oppressive, but when the wind veered to North-east the 
sky broke to cumulus, and the air felt fresh. This seems to suggest the 
important conclusion, that the specific characters of the front and rear are 
due to some property of cyclone motion and not to the direction of the wind. 

In secondary cyclones, as viewed on a synoptic chart, the area of rain and 
cloud 'sometimes appears to cover the area of shallow gradients inside the 
secondary; at other times, the rain especially seems confined to the partial ring 
of steeper gradients which surrounds the secondary on the side of the nearest 
area of high pressure. The most striking difference between a secondary and 
primary cyclone, is the great amount of rain and cloud with absence of wind 
developed in the former, compared with the less rain and cloud but the greater 
vdnd developed in the latter. To a single observer, the characteristic liBatares 
of a secondary are a uniformly overcast sky, with a peculiar stagnant motion of 
the clouds, and a very gloomy appearance and oppressive state of atmosphere. 
When the rain comes on, it is usually very heavy, and falls straight^ and 
in its general appearance and surroundings is very different firom the driving, 
drizzling rain, so characteristic of the front of a primary cyclone. AnoAer 
very marked difference between the rain in a jprimary and secondary cyebme, 
is in the motion of the barometer. In a primary, the misty rain in front is 
accompanied by a rapidly falling barometer, while the hard rain in rear 
is accompanied by a rising barometer ; but in a secondary the barometer is 
usually perfectly steady, with a slight but qaick motion at the beginning and 
end of the rain, either up or down, according to the general direction of 
barometric change. This heavy rain and cloud, with a steady barometer, was 
long a very puzzling phenomenon; and it is only since the publication 
of the carefully drawn charts of the Meteorological Office that its true 
nature has been discoverable. 
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In uitiejolones, viewed on n synoptie otttrt, the poeitidii of bias ikj, 
elood, or fog eeeme veiy eaprioioiu, but to & singla obserrer a eerttin genual 
ebarooter is raadil; perceptible; but u it in mDeh laas m&rked than that in 
^elonea, it is more euOy marked bj diurnal, kraal and seasonal variationa. 
In a general way, the wealher is fine, orat least quiet; and tboogh, in the calm 
centre espeeiall;, thick fogi are often fonnd, and olond in other parte, the anr- 
ronndingB are bo different, that the; can rarely be mistaken for eyolone 
vaather. There is always a certain coolness in the ur, though if the son 
shines it is very hot; in &oti the terms "radiation weather," and "radiation 
temperature," would generally beat describe anti-cyclone weather. There ia 
no doubt that in this country run BometimeH Uls in an anti-eyelone, and in 
France it seems to be tolerably eommon. To a single obserrer, the rain ia 
Dsuslly in slight showers, with rather a high sky, and the general (q)pearanoa 
is different from that in either primaiy or secondary cyclones ; the showers 
are very oftm acoompanied by a slight irregular motion of the barometer, and 
as they are veiy short and of small ezteat, are probably due to some local 
disturbance. 

The following are illustntions of the general principles above mentioned. 
In fig. 1, 1 have givai, in a diagramatio form, an almost exact repreeentatirai 




DiogtMn of tTpioal Cyclone Weather, Hot. 11th, 1675. 



of the rain area and cloud ring in a cyclone of great intensity, whose centre 
WM over Liverpool, November 14th, 1876, at 8 a.m. In the synoptic chart 
for that date (fig, 2 ), iths difference of the clond ring in Iront and rear of the 
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line of barometar-ehmiige i§ strikingly marked, almost all the obBerrationa 
»A &ODt being marked o or oreroast, and in reu e or detached olbsds. 




nia iMxt iUnrtretion i§ eharaoteristac of one of oar eommoneit wuiter tjpet 
of malfaer, in vhioh a fragment of a great cyolone tonehes Great Britain, and 
if the gmdionts are stesp, gives loeoll; very severe weather at a dietanee from 
the eantre, iriiere the weather is more moderate. In fig. 8 are given the 
iiobarioa and weather for Febmary 26th, 1874. at 8 a.m. On that morning 
the centre <f a cyclone, so large as to fill nearl; the whole of the North 
Atlantic, lay aboat 600 miles to the north-west of Ireland, having advanced 
from the north-west; the pressure over a large area in the centre, which 
partially extended over the west of Ireland, was very nniform, and a ring of 
steep gradients extended over all Great Britain except the extreme east. At 
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ValflDcitf, whicli is within the central area of slack gndients, the unonnt ot 
elond vaa only 4 with paasiDg ■hovers, and at Tannimth, ootaide (ho steep 
gradients, the amonnt of detached cloud was fi on the osnal scale ;* bat at 




ever; Britiah station between these two points, where the ring of steep 
gradients is fonnd, tiiere is rain or an almost oreroast sky, with Tery 
heaiwy wind. By next morning the cyclone had recoiled in a north-west 
direction, and tbe weather improrad, while the wind shiAad a little more to 
the west of south. In London, the principal feature of the weather was 
almost continnous rain for twenty-fbnr hoars, from 6 a.m. on the 26Ui, the 
rain being a little bndcen the early part of thenight. The whole day the air 
was warm and damp, and the barometer fell qnickly and eontinaooaly. In 

* Id tb* ditgrtm Ui« w«>th«T at Tarmouth it erroneoQBl? marksd q intleftd of c. 
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Ibe thflnsogma ftt Eaw, theweaUierui nflMiedin averyimootfa traee, mndft 
anifbrmly mull different betwMn the dij and Fet bnlbfl. Talentia, daring 
tbe whole of the Sfith, ma within the centnd uea of slnek gradienfai, uid the 
tooken akj is lefleeted in the dgzag traee of ite thermoKnun. 

Hie next iUosbvtion ia oharHteristie of one of onr oommonest typee of 
north-OMt weaHier. In fig. 4 am given the iBobara uid wwthsr for Febrnarj 
86tht 1876> at 8 ^m., lind being for the auae. daj of the jeer u the last 
I, the flfiwt of KSj a«uc»uJ variation is eliminated, and the whole 
e of weather ia due to difierenoe of pieaanre tjpe. The centre of the 
fragment of a eyakme which eoTen Great Britain ia over the Bay of Biaeaj, 
•sd faaa mored in a aonth-weat direction ainee the preTiooa day, and aome- 
what anlazgad in area; the gradienta in the centre are ymj ^ffid, and the 
ateepeit are to the north-east over Great Britain. Looking at the weather 
■Tmbola, m aee that the intensitj of the ejdone ia to alight that there it 
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nothing approaching a continuous rain area anywhere, but a generally overcast 
area stretches from the centre farthest in a north-east direction, while here 
and there spot? of rain are developed. In onr own islands the rain is almost 
ezclnsively on the coasts exposed . to the East wind, while on our west coasts 
the sky is only overcast or broken. 

The above illustrations demonstrate principally the variations of weather 
due to the conditions of pressure, and the local variations of exposed coasts. 

Diurnal variation is best illustrated by the observations of a single day. 
On the 81st of May, 1875, the centre of an anticyclone covering England 
lay over Ireland ; by the next morning the centre of the same anticyclone, still 
covering England, was over the German Ocean. At Upper Norwood, at 
4.80 a.m. on the 8l8t, the sky was quite clear, with a little mist in the Becken- 
ham Valley. By 7 a.m. heavy clouds had gathered, but the valley was clear 
from mist. The clouds continued all the morning, but gradnaUy cleared to a 
bright afternoon and cloudless night; the horizon was always clear and the air 
cool. At 4.80 a.m. on the next day the sky was ahnost cloudless, but by 9 a.m. 
some rather heavy clouds had gathered, and the same diurnal variation was 
repeated, so that if a synoptic chart had been constructed for 10 a.m., cloud 
would equally have been marked in this anticyclone which might have been 
marked at the rear side of a cyclone, but the sequence and surroundings 
were so different that a single observer 'could hardly have mistaken the one 
for the other* 

The results of this paper may be summarised as follows : — 

In a cyclone, the broadest feature of the weather, as seen on a synoptic 
chart, is an area of rain about the centre, surrounded by a ring of cloud, 
beyond which the sky is clear. The precise form and position of these areas 
vary with the type of pressure distribution, with the intensity of the cyclone, 
and with the rate of its progress ; they are also influenced by local, diurnal 
and seasonal variations, the general sphere of each of which is indicated. 

By recording the appearance to a single observer of any part of a cyclone, 
as it passes over him, it is discovered that the area of rain and cloud-ring 
may be divided into two portions by a line drawn through the centre, in front 
of which the barometer is falling, and in rear of which it is rising, the front 
and rear differing in physical appearance and general character of the 
weather. Details are given, and it is shown that this character remains 
constant, whatever changes the variations above-mentioned may effect. 

In anticyclones, synoptic charts show great irregularity in the positions of 
cloud, &o., owing to local, diurnal and other variations ; but to a single 
observer, who considers the surroundings and physical appearance, a certain 
general character can be discovered in every part. 

A marked contrast is shown to exist between the diurnal variation of the 
weather in a cyclone or anticyclone, and a probable connection is pointed out 
between the diurnal variation of the weather and the diurnal variation of the 
barometer. 

• • • 

[The following are additional illustrations of the term infennty as applied to 
weather. Take the cyclone shown in fig. 1, and conceive another of the 
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same size and shape, moving in the same direction at the same rate, but in 
which the isobars, instead of representing a difference of ^'^th inch, repre- 
sented a difference of only-,^th inch, then we should have two cyclones differing 
in nothing except "intensity,'* which would be greater in the first than in the 
second. The corresponding difference of weather wonld be shown in a less 
continuous area of rain near the centre, in a smaller extension of cloud round 
the rain, and in a less total rainfall all over the country during the cyclone's 
passage. Where squalls occurred in the first cyclone, they would be replaced 
in the second by brisk showers, and the weather generally would be more 
deficient in those properties to which the words *' hardness " or *' severity " 
are usually applied, but the general character and position of the front and 
rear would remain unaltered. Thus we see that this kind of " intensity " 
depends on the steepness of the gradients in a single cyclone. 

The other kind of << intensity " refers rather to that sequence or tract of 
weather to which the term '< broken ** would be applied. From pynoptic 
charts '* broken *' weather is found to be either the product of small, quick- 
moving cyclones, which only exist a very* short time, or of frequent 
secondaries ; in contradistinction to the weather produced by large, shallow- 
gradient cyclones, moving slowly and lasting some days, which would be 
associated with more settled weather. 

The difference between these two kinds of intensity is analogous to single 
heavy gusts of wind, being as much a sign of great atmospheric disturbance 
as numerous short puffs, although they proceed frt>m different causes. 

With regard to the line dividing the front and rear of a cyclone, it can 
always be approximately determined by drawing a series of sections of 
pressure, across the cyclone, parallel to its path. The line along which 
each of these sections changes from rise to fall is the line required, and is 
obviously independent of the deepening or filling up of the cyclone. Some- 
times wiien a cyclone is filling up very qiiickly, the barometer rises even when 
the central line is approaching the observer ; and conversely, when a cyclone 
is deepening rapidly, the barometer continues to fall after the central line 
has passed, but the relation of wind and weather relative to the cyclone 
centre always remains the same. In this fact we have the explanation of 
many seeming anomalies between the apparent motion of the barometer and 
the actual state of the weather. — B. A., March^ 1878.] 



DISCUSSION. 

Mr. JnfMAN stated that he was disposed to consider the phenomena alluded to 
by the author to be more simply explained by his own theory of storms, stated 
in his work, ' Winds and their Courses,* published in 186(), than by the circular 
theory of cyclones and anticyclones. 

Captain Toynbee said that Mr. Jinman*s remarks did not apply to this 
Paper, as it was based on facts and not on theory ; for instance, no theory conid 
change the direction of the isobars and winds on the diagrams. He wished 
that Mr. Abercromby had given the cases on which his remarks were based, 
stating titiat there were diurnal influences on the wind and weather of cyclones, 
as he thought it would be very difficult to separate such influences from those of 
the position of the observing station in relation to that of the centre of the 
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cyclone. He thought it would be well in future to consider these cyclonic winds 
in connection with the ridges of high pressure which lay between them, as in 
many cases he noticed that cyclonic winds were formed, as it were, in the 
hollows of waves of pressure, in which cases the ridges travelled with the cyclones, 
and formed, as it were, part of them. In many cases the rid^s, with their 
corresponding winds, extended over many more degrees of latitude than the 
cyclones themselves ; in fact, they, with intervening hollows, frequently passed 
over us, causing winds veering from S to NW which were not cyclones at all. 
He considered the paper an excellent one, and hoped that such useful work 
would be continued. 

Mr. Scott agreed with Captain Toynbee's last remark, and said that the science 
of weather would be greatly advanced if such an energetic and capable observer 
as Mr. Abercromby would work out the subject of periodical diurnal changes of 
weather, such as the reason of the weather changing at 6xed hours, nine a.m., noon, 
or three p.m., &c., or the truth of the saying, " wet before seven, fine before eleven." 
He would also be glad to hear Mr. Abercromby's explanation of the relation 
between the rapid clearing of the sky at night, and the immediate succession of 
a storm, of which an admirable instance had occurred on the preceding night. He 
would only advert to the old French proverb : — 

*' Temps qui se fait beau la nuit, dure peu quuid le jour luit.*' 

Mr. Gaster regretted that he had been unable to hear more than the sunmiary 
of this paper, owing to his official duties having detained him at the Meteoro- 
logical Office that evening. He felt, however, uiat Mr. Abercromby was taking 
really valuable steps when he attempted to classify the phenomena noticed in the 
neighbourhood of cyclones and anticyclones. In many people's minds the facts 
here spoken of floated about in an ill-defined manner, and probably would con- 
tinue to do so for the want of time to discuss and group them properly. With 
reference to the remarks of Mr. Jinman, he felt bound to say, that the theory he 
propounded would not account for the facts observed, and this was proved con- 
clusively by the conditions of weather prevailing over the United Kingdom that 
very evening. The position of the British Islands is such as to render the 
obtaining of direct information from a few hundred miles to the westward of us 
hopeless ; and in consequence of this it is necessary, in order to improve our 
storm warnings, that we should discover what are the general conditions under 
which depressions appear in our neighbourhood. This must be done by the 
careful consideration of the distribution of and changes in pressure, temperature, 
&c., hundreds of miles further afield than we can do at present. 

Mr. Symons said that he had had certain hazy, ill-defined impressions respect- 
ing the weather in the different quadrants of a cyclone, but in this paper he 
found them clearly expressed. Although he had nothing to do with the issuing 
of storm warnings (and he was glad he had not, as it was a very onerous ana 
somewhat thankless duty), yet he might perhaps express the thought that if 
either an observer like Mr. Abercromby could be stationed at Valencia, who 
would throw his whole mind into the matter, and not only give the readings of 
the barometer, thermometer, &c., but his own impressions of the coming weather, 
and like information was supplied from the other observers on the west of 
Ireland, not restricted to a certain number of words, but able to " speak " through 
the telegraph, the central office in London would be in a better position to issue 
warnings than it is at present ; or the predictive duties of the Office might be 
discharged from an Irish sub-office. 

Mr. Strachan said that the paper would have gained in importance if more 
definiteness of statement had been employed. Some limitation should have been 
given of the phenomena termed " cyclone," " anticyclone," &c. The expression 
*• intensity of weather " was not very intelligible, and referring to the front of a 
cyclone as the portion where the barometer is falling, and the rear that in which 
it is rising, is only correct with respect to the pressure at the centre, and the 
passage of a storm over a given track, as it must sooner or later be filling up. 

The Hon. Ralph Abercromby regretted that he was not acquainted with 
Mr. Jinman*8 theory of opposite currents, though it appeared to him to be a 
modification of the old theory of parallel currents*- The diagrams illustrating 
his paper were from actual observations, and it would be for the Fellows to judge for 
themselves how far the facts there shown could be explained by opposing currents. 
In reply to Captain Toynbee, he observed that in very many cyclones there is 
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often a short break about 10 a.m., and a very considerable increase of rain and 
cloud about 2 p.m., at almost any direction or distance from the centre ; and the 
interpretation he had proposed* to put on these observations is, that there is a 
diurnal variation over riding the general cyclonic character. With regard to 
those depressions where the isobars take a sharp V shaped form with a ridge of high 
pressure in front, it is certainly important to observe that they are not cyclonic, 
and very desirable to work out their relation to cyclones. The scope of the 
Paper did not include any form of isobarics except cyclones and anticyclones. 
Had it done so, the same general principle would have been shown to hold with 
reference to these ridges of pressure, namely, that every portion has a charac- 
teristic weather and appearance. In reply to Mr. Scott, he had made many 
observations on the fact of weather changing at fixed hours, as 9 a.m., noon, or 
3 p.m., but he had not been able to explain them further than that they belong 
to the general class of diurnal variations which modify but do not alter the 
general barometric character of the weather. As to the truth of the saying, 
"wet before 7, fine before 11," the few observations he had on the 
subject were almost all connected with small secondary fluctuations, and 
point to the conclusion that in certain types of pressure distribution 
there is a tendency to form these secondaries in the early part of 
the day ; but the subject is still very obscure. The complement to 
this saying, ** rain at 8, fair late," he had only observed in cyclone?, and 
believed the explanation to be the diurnal increase of rain and cloud described 
in the Paper. The rapid clearing of the sky at night, with rain or storm next 
day, is due to the passage over an observer of one ot those wedge-shaped ridges 
of pressure, which often precede cyclones. If the eastern side of the ridge where 
the sky is always dear and bright happens to be over an observer in the early 
part of the night, it is almost certain that by next morning he will be exposed to 
the rain of the cyclone on its western side. The French proverb, he only knew 
from books, and not from observation. In reply to Mr. Symons, though it would 
be very desirable that observers should telegraph details of the weather, as well 
as ins^mental readings, he doubted whether any advantage would be gained by 
transferring the Central Office from London to Ireland. If every part of a 
cyclone has a characteristic appearance, all that any prognostic does is to enable 
an observer to recognise his place in the general circulation of the atmosphere. 
In reply to Mr. Strachan — by " cyclone " is meant that roughly circular configu- 
ration of isobarics round a depression, and by " anticyclone ^ that rougnly 
circular configuration of isobarics round an area of high pressure, specimens of 
which are found on every large synoptic chart. The expression ** intensi ty of 
weather *' is fully explained in the Paper and the note appended to it. With 
regard to the line dividing the front and rear of a cyclone, it can always be 
proximately determined by drawing a series of sections of pressure across a 
cyclone parallel to its path. The line alone which each of these sections 
duanges from rise to fall is the line required, and is obviously independent 
of the deepening or fiilling up of the cyclone. Sometimes, when a cyclone is filling 
np very quickly, the barometer rises even while the central line is approaching the 
ooserver ; and conversely, when a cyclone is deepening rapidl^^ the barometer 
continues to fall after the central line has passed, but the relation of wind and 
weather rdative to the cyclone centre always remains the same. 



n. On the Rainfall of Jamaica during the seven years 1870-1876. By 
Griffith N. Cox. A Letter to Charles Greaves, F.G.S. (Plate 1.) 
[Received May 22nd.— Bead June 20th, 1877.] 

Apnl 11th, 1877. 
I HAVE at length received the papers, &o., with reference to the rainfall in 
Jamaica ; and I now forward them, together with a diagram of the Island, 
showing its mountain and river system, and also two tables of averages that 
I haye worked up. I am sorry that the materials should be so scanty, and 
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that the observations shoald not have been taken at a greater number of 
places and with greater regularity, but we must be thankful for small mercies 
in Jamaica, and I really did not think that I could have obtained all the 
information that Mr. Target has been good enough to gather for me. 
Unfortunately, the Island Government never took the matter up in earnest, 
and most of the observations have been carried out by private individuals at 
the instance of General Mann, the Director of Roads. The Government 
has it in its power to carry out the most perfect series of observations 
throughout the country by means of its road surveyors, medical officers, &c., 
who are stationed in the most remote parts, but I do not think the desirability 
of doing so has ever yet been forcibly pointed out to them. The Government 
is afraid of incurring any expense that it can possibly avoid, and would 
question the advisability of expending any money whatever, unless it saw a 
chance of an immediate return. A thorough system of taking observations 
is of even greater importance in a tropical climate than in a temperate one, 
for in the tropics our prosperity rests upon the yield of the sugar cane and the 
coffee tree, which depends almost entirely, at least in Jamaica, on the rainfall. 

I would notice that about Kingston, at any rate, the clouds begin to form 
round the mountains to the north of the town ; they then gradually sweep 
down the mountain sides, so that the rain does not reach the sea-coast until 
after it has been raining an hour or more in the hills. In fact, very frequently 
the rain never reaches the town at all, for I find that in 1870 it rained on 
200 days in Newcastle, and only on 88 days at the Camp near Kingston, 
although the distance between both places is only nine miles. The rain some- 
times approaches Kingston from the south-east, but I have never seen it 
approach from the west op south-west, and very seldom from the north-west. 
Rain very seldom falls before noon except in the rainy season, when we may 
have a week or two of incessant downpour. It also very seldom falls after 
sunset, though the sky frequently remains cloudy until nine o'clock. 

In Kingston the sea breeze blows from the South-east, and during the day- 
time very rarely blows from any other direction. Unfortunately I have no 
table of observations taken in Kingston, but from a record kept at Newcastle 
I find it blew there in the year 1866, 298 times from the SE, 29 from the 
NE, and 19 from the N. The direction in Kingston would probably be the 
same. I beheve the sea breeze then follows the same laws as at other places; 
it commences between nine and ten in the morning, blows most intensely from 
about one o'clock till four o'clock, and completely dies away by six. It is 
succeeded by the land wind, which rises about nine, and blows until six or 
seven next morning. This is a much more gentle wind, though, than the sea 
breeze. The sea breeze blows most fiercely in the months of February and 
March, but in the rainy season it is scarcely perceptible. 

The evaporation varies from 0*1 in. to 0*8 in. per diem near Kingston; 
where the sky is generally cloudless, and a fierce breeze blows most of the 
day. Elsewhere there is no doubt that the evaporation is much less, but as 
far as I am aware, no observations have been carried out systematically. 
The experiments which Mr. Target made were only for a short period; a 
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£oatmg gange of aboat 12 in. square, and 9 in. deep was ased. Mr. Target 
'writes that he is now making much more systematic observations on evapora- 
'iion at Hope. 



Notes on the Meteorology and Physical Geography of the West Coast 
of Africa^ from Cape Verd to the Cape of Good Hope, By Commander 
EDiniND Gbobob Boubke, B.N., F.M.S. 

[BeeeiTed September 2lBt.— Bead December 19th, 1877.J 

£Llvino passed five years on the above-named coast, daring the whole of which 
period I took observations on the winds, weather, currents, &c., there prevalent, 
X am. induced to embody the results' in a short account, hoping that they may 
'tlirow some light ou the Meteorology of those regions; if nothing new be 
produced, previously known facts will be corroborated. 

The winds that prevail on these coasts are already so well known as to 

- render much comment unnecessary, the usual sea and land breezes being, 

^wiih few exceptions, constant ; the latter, however, are nowhere very strong, 

and as a rule are not felt before midnight, nor do they last later than 8 a.m. 

The sea breeze commences at about 10 a.m., reaches its maximum strength at 

4 p.m., and then gradually falls light; but frequently, and especially in the 

Grtdf of Guinea, it maintains its full strength until it suddenly drops and 

gives place to the land breeze. The sea breeze blows from W to NW to 

the north of Cape Palmas, to the south of that point it is from SSW to 

WSW (true). North of Cape Palmas the land breeze comes from E to 

ENEy from Cape Palmas to Fernando Po from the NW, thence to Cape 

Lopez (lat. 1^ S) from the E, and to the south of that Cape it is from the SE. 

These breezes nowhere extend far from the shore, as at a distance of 20 miles 

to seaward the constant SW monsoon is but rarely disturbed, and then only 

by tornadoes and the Harmattan. 

To the north of the parallel of 10° N, and during the northern winter 

months, a strong N to NE wind prevails throughout the 24 hours, and brings 

for the latitude very cold weather. In proceeding from Sierra Leone 

towards the river Gambia during the preialence of this wind the change is 

most marked; for instance, in February, 1865, at the former place (lat. 8^80' 

-:s^ N) the temperature varied from 85° as a maximum by day to 75° as a 

minimum by night, whereas at Goree Island (in lat. 14° 40' N) it was from 

69^ to 62°, and the greater part of this fall of temperature occurred suddenly 

in about 11° N latitude, at the point where the north wind was first felt, and 

'^here a cold south current was also entered. 

To the south of Cape Frio (lat. 18° S) the wind is almost always from the 

^"oath ; in the southern summer it is very fresh, and extends as far as ihe Cape 

^^f Good Hope, being apparently a continuation of the strong SE winds there 

f^revalent at that season; in winter it is lighter with occasional calms, and 

^oxith of the tropics it is at that time interrupted by westerly gales, which 

in frequency and strength as the Cape of Good Hope is approached. 
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Tornadoes are met with as fisur as 10^ soath, and almost always come from 
the eastward or dead against the prevailing winds ; they do not appear to 
have any rotatory motion, and have scarcely any effect on the harometer ; — 
if they cause any change it is a slight rise on their approach. This is to be 
looked for, as they work dead against the nsual wind, and the two cnrrents 
of air seem to meet ; certain it is that the SW wind blows till the squall 
reaches the observer, when a sadden change occurs to the NE. It appears 
to me that the cold upper current of air forces its way against and under the 
exceedingly hot and moist lower one, forcing it upwards, where it is rapidly 
condensed into the angry-looking clouds which fringe these storms, the 
tornado being in this way constantly fed with rain and electricity as it pro- 
gresses. On the approach of a tornado the temperature frequently fsJUa 15^ 
in three or four minutes. I traced the path of one for 120 miles along the 
Gulf of Guinea, which travelled that distance in four hours, and its course 
was WSW (true). This tornado I observed on shore at Accra, and by 
referring to the logs of men-of-war which were at anchor off other places, 

1 discovered its rate of progression. 

Tornadoes are most violent and frequent in the neighbourhood of Sierra 
Leone, also at the island of Fernando Po ; they are most frequent at* the 
commencement and close of the rainy season (June to September), and are 
most violent at the former period ; they do, however, occur occasionally 
throughout the dry season, but I have never seen one during the rainy season 
proper. They extend a long distance to seaward, in fact, all over the region 
of the SW monsoon, but diminish in frequency as the distance from the land 
increases. During the rainy season (June to September), especially in the 
Gulf of Guinea, the SW monsoon (it then being at its greatest strength) 
frequently blows home to the coast, obUterating the sea and land breezes. 
On these occasions the weather is most oppressive, as the night temperature 
remains very high, the diurnal range being but 8° or 4^. 

During the winter months north of the Equator a wind called the 
Harmattan is experienced; it is very dry and parching, and is said 
to last sometimes for days, with disastrous effects on vegetation and 
wooden articles like furniture. During three . seasons I never saw It 
last quite through the 24 hours. It usually commences by the land 
vnnd being rather strong and from the NE ; instead of dying away 
as the sun gains altitude, it freshens and becomes very hot and 
dry. In January, 1874, whilst acting as Civil Commandant at Accra on the 
Gold Coast, I experienced the Harmattan, when the wind continued North till 

2 p.m., at which time the temperature of the air in perfect shade was 90^, 
the wet bulb showing only 68^; the sea breeze t)ien overpowered the 
Harmattan, but came in from ESE instead of from SW, and passing through 
S became a land breeze from the NW much earlier than usual. The air 
remained dry throughout the night ; consequently, the sky being free from 
cloud, the thermometer fell to 65^ in the shade and to 61° exposed on the 
ground ; this gave a diurnal range of 25°, which is a most unusual eircom- 
stance to record in the tropics close to the sea, the temperature of which was 



BOUEKS METEOSOLOGY AND PHYSICAL OEOORAPHY OF WEST COAST OF AFRICA. 27 

82°. Dormg the two or three sncceeding days this wind returned, but with 
constantly diminishing force and time of duration, and it did not again appear 
that season. The sky is cloudless during the Harmattan, but the atmosphere 
is very hazy owing to its being loaded with fine dust ; the haze is prevalent 
during the whole season, so that whether the Harmattan be felt on the surface 
of the earth or not, it is probably going on in the upper regions of the atmos- 
phere. By the motions of the upper clouds the NE trade seems to be always 
blowing over the northern parts of West Africa, and it may be that the Harmattan 
is only the NE trade, extending itself to the surface from unusual strength or 
other, at present unknown, causes. I observed sheet lightning every evening 
daring the continuance of this wind, but only to seaward, which was doubt- 
less due to the rapid evaporation from the surface of the sea, owing to its 
being in contact with such very dry air. 

The chief characteristic of the climate of the coast of Western Africa is 
moisture, which is accompanied by a temperature by no means high for the 
latitude. This averages, between the Equator and 10° N, 79°;frt)mthe 
Equator to 10° S it is from 4° to 5° lower ; to the southward of 10° S the 
rainy season becomes less and less marked until reaching 16° or 17° S, where 
rain is scarcely known. From this latitude to 25° S the climate is most 
peculiar, it being rainless, with the wind constantly blowing from SSW to 
SS£, mid with a temperature always low for the latitude. At Little Fish Bay 
(lat. 15° S) in July, 1865 (the coldest month of the year), the mftTimnn) 
temperature was 61° to 6d°, the minimum being 56° to 58°. ; at the same 
place, in December, 1872 (a hot month), the maximum was only 70° and the 
ininimnm as low as 62°, all these being very cold for a place within 15° of 
the Equator. 

Off Cape Frio the diminution of temperature is even more remarkable, it 
being in December 61° to 65°, in April 70° to 78°, and in June only 58° 
to 60°. 

The heat in the Gulf of Guinea and for 8° on each side of the Equator is 
never excessive, a reading of 90° in the shade being exceptional ; the moisture 
of the air is very great except during the Harmattan wind ; the maximum 
difference between dry and wet bulbs rarely reaches 7^, and during the 
greater part of the nights complete saturation is frequently registered, with 
copious dews. 

From 0° to 10° N the coldest time of the year is during the rains, the mean 
temperature being then about 78° ; but from 0° to 10° S the coldest period is 
during the dry season of that region, the average temperature being about 
70°. This apparent anomaly is due to the £Ekct of the cold seasons occurring 
simultaneously; the .temperature of the Gulf of Guinea as far as Cape Palmas 
being governed by the seasons of the southern hemisphere, instead of cor- 
responding to those of the northern, in which it is situated : nevertheless, 
the rains occur normally, i.e., when the sun is on the same side of the 
£quator as the place. 

North of the Equator the dry season is from December to March, and the 
rains occur, with mists and fog, from June to September, tho weather in the 
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intervals bebg hot viQi tDnuuJoeB. South of the Equator the eeaBOUS are 
less marked, the weather being diy and cold from May to November, and 
ntinj with tornadoes daring the remainder of the year. 

The accompanying table is compiled from mj own observations, taken 
when Herring in H.M.S. ' Battlemake ' and 'Torch,' 1864-1867, and in 
H.M.S. ' Druid,' 1872-1874 :— 

TABLE Bhowing Temperature of the Air from Dailj ObBerrations during each Honth. 



Month. 


o" to 10° N. 


0" to 10" B. 


Max. 


Uin. 


Mean. 


Hue 


Min. 


M^ 




87 
88 

I 

Si 
80 

1 

87 


P 

76 
72 

7' 

i 

59 
7' 

7' 
70 


Si 

to 

1'. 

77 
75 
73 
74 
7* 


84 
8+ 
87 
88 
85 
81 

79 

84 
86 


7* 

75 
74 
74 
71 
63 

63 

73 


79 

l\ 

81 
77 
74 
7' 
70 
7* 
74 

',1 




M.^.:":;;:::".":: 


M»y 




A^'::::::::;::::: 




ortober... ■:.";;.:.■.;.'..■.: 









' Earmattan Wind. 

A heavy swell from the Sonth Atlantic prevails at all points to the sonth- 
ward of Sierra Leone ; this from its origin is the most violent during the 
Bonthem winter. 

There are three diEtinot currents met with on the coasts with which I am 
dealing. Ist. One setting to the south on the north-west coast of Africa, 
which, after passing Cape Verd, trends to the sonth-west and westward; 
this is a oold stream, ita temperature being lowest very close to the 
shore ; off Goree Island (lat. 14° 40' N), in Febmary, it was only 
68°. I again experienced it off the Biver Gambia (lat. 1S° N) in March, 
1865, when its temperature was 66°, the stream of that river being 
ttien fully 10° hi^er. In March, 1874, on leaving the Gambia, the river 
water being 72°, this current setting south, half a knot on hoar, was encoim- 
tered close to the land at a temperature of only 61° ; on steering to the 
WNW, ttiat is, to seaward, the water rapidly grew warmer (notwithstanding 
an increase of latitude) until nearing the Cape de Verd Islands, when a 
rnaTJmnm of 72° was recorded. This cold water caused the air to be very 
cold and misty near the Und ; it seems to creep to the sonthward dose in 
shore, or it may come up from lower depths. It prevails from December to 
April, when the NE trades blow close to the land and well to the southward. 
2nd. Another current of even colder water, which apparently comes from 
the SW of the Cape of Good Hope, runs to the northward along the weat 
coast of Sonth Africa. This, like the one off Cape Verd, is very cold close 
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to the shore ; it, however, prevails ihroaghoat the year as fiar as Cape Frio 
(lat. 18^ 8). Tahle Bay is filled with it ; in Jannary (Midsammer) its tem- 
perature there was only 52^, whereas in False Bay (which asnally contains 
warm water coming from the east) the temperature of the sea was 67^. A 
strong NW gale often drives the cold water round the Cape of Good Hope or 
blows the warm water away from the shore, when the cold, if near at hand, 
rises to replace it. In Simon's Bay the temperature of the sea falls 16^ 
daring a NW gale. In May I found the water 20 miles to the westward of 
the Cape of Good Hope to be 66^, when in Simon's Bay, with a NW wind, 
it was only 61^. Proceeding in that month to the north-west from Table 
Bay, this cold water is found all along the coast ; off Cape Frio its tempera- 
ture was only 56^, the air cooled by the sea was almost saturated, and heavy 
mists hung over the water, when, at the same time, it could be distinctly 
seen that over the land the sun was shining brilliantly in a cloudless sky, 
and an observer on the shore (which was here a sandy desert) would pro- 
bably have seen a fog-bank to seaward ; very heavy dews prevailed all night. 
At this season (May) this cold water does not extend much to the northward 
of Cape Frio (18° S), but the curi-ent continues to run to the northwest until 
it approaches the Equator, when it changes its course towards the westward, 
and is then known as the Equatorial current. 8rd. During the southern 
winter (June to September) the cold water appears to extend from the Cape 
of Good Hope to the Equator, and thence as far as 80° W ; it is then very 
cold. X crossed it twice in July, 1878, in proceeding from the Gk)ld Coast 
to Ascension and back, in lat. 0° to 2° S, long. 5° to 9° W, and found its 
temperature down to 70°, the water to the northward being at 80°, and that 
to the southward at 79° ; the strength of the current between these points 
was from 80 to 45 miles a day, the mean direction being WN W (true). This 
cold water was green, the weather being fine but cool and misty, with much 
dew at night. 

In May the Equatorial current is much warmer ; at the island of Anno 
Bom, lat. 1° S, long. 5° E, its temperature in that month was 85°, and the 
current was running NW by W at a rate of 1^ knots per hour. But the 
most remarkable feature of this NW current from the Cape of Good Hope is 
the sudden manner in which its cold waters simultaneously appear along the 
land to the northward of Cape Frio ; for instance, at Little Fish Bay (15° S), 
early in June, it was only 61°, on leaving which and steering due west the 
temperature rose until it reached 71° at the island of St. Helena ; again, in 
the harbour of St. Paul de Loanda, about the 20th June, 1865, the tempera- 
ture of the water fell in a few days from 78° to 66°. In August, 1866, this 
cold water was found in Kabenda Bay (lat. 5° S), to reach which it must 
have passed under the warm and rapid stream of the Biver Congo, whose 
waters were 10° higher. This cold water leaves the coast between lat. 0° to 
16° S in September. In June, 1867, it appeared again in Kabenda Bay 
(5° S) at precisely the same date on which I had two years previously 
observed its arrival at St. Paul de Loanda (8^ S). On each occasion the 
temperature of the water fell from 78° to 66°. Proceeding south in December, 
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1872, in a steady current, setting NW about half a knot an hour, in 
lat. 11° 84' S, long. 12° 25' E, the temperature of the sea was 81°, and on 
reaching 18° 18' 8 and 11° 60' E it had fallen to 60°. Proceeding north 
in April, 1873, in 18° 48' S, 11° 51' E, the temperature of the sea was 67®, 
and on the following day it had risen to 88°, the ship having in the interval 
only made a course of N 12° W, 94' ; on this occasion the hot water seemed 
to come out of the large bay to the southward of St. Paul de Loanda, and I 
believe that during the hot season (October to June) a southerly set is found 
there, but it is difficult to account for the sudden increase of the temperature 
of this apparently continuous N W current, which takes place between 18° 
and 12° S during the southern summer. In June, 1872, the difiference was 
even more strongly marked, as in 17° 55' 8, 11° 50' E, this water was at 56°, 
and in 10° 8' 8, 11° 55' E, at 79°. The cold water found on the Equator 
from July to September, and which extends to long. 25° W, is doubtless a 
continuation of this NW current ; and though I have no observations to show 
that the water is so remarkably cold between 12° and 2° 8, still I feel sore 
that it is so there during those months. 

Temperature of Equatorial Current. Lat. 2° S. Long. 5° W. 



January 

February 

March « 

April 

May 

June 



o 

81 
82 
82 
81 

79 
77 



July 

August . . 
September 
October . , 
November 
December 



o 

71 
70 

71 

76 

77 
80 



This Table is from my own observations. 



Between the two cold currents is a warm one called the Guinea cnrrent ; 
it sets to the eastward into the Gulf of Guinea towards Fernando Po ; its 
strength is at a maximum in June and July, when it attains a rate of 2^ 
knots per hour ; at that season it has been felt as far as 80^ W, the SW 
monsoon being then at its height. In January it does not extend far to the 
westward of Gape Palmas ; its limits in latitude are from the Coast of Guinea 
to about 1° N. During the Harmattan season its direction is sometimes 
reversed, but I have only observed this close to the land, and do not thinly 
it ever occurs in the strength of the cnrrent. 

Temperature of Guinea Current. Lat. 3® N. Long. 3° W. 



January 
February 
March ... 
April .. 
May .... 
June .... 



o 

82 
81 

83 
85 
84 

80 



July 

August . 
September 
October . . 
November 
December 



o 
79 

80 
82 
82 



The above is from my own observations. 
The remarkable visit of very cold water to the coast between 6° and 16° S 
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latitudes, which has been akeady described, has its coanterpart on the 
Gold Coast and in the Bight of Benin ; it occurs at the same period (June), 
and appears to me to be the cold current from the southward, passing under 
the Guinea current and rising to the surface up the slope of the shore. Cold 
water appears occasionally on the Coast of Guinea at all seasons, but during 
July, August, and September the temperature of the sea off Cape Coast 
Castle is frequently and for days together as low as 68^ to 66° ; the water 
contains at those times swarms of jelly fish, and whales are numerous ; on 
leaving the coast and getting out of soundings, the temperature rises to 78° 
or 80°, which is the normal of the Guinea current at that season. 

I have detected this cold water as far west as Cape Palmas, but not on 
the surface. When lying at anchor there, October 4th, 1872, I observed 
that the water coming from a pump was very cold, the temperature of the sea 
surface being 80°, the ship being also in the Guinea current, which was 
running strongly round the Cape to the eastward. On testing the water 
below the surface I found the temperature as follows : — 

Sarface. 1| Fathoms. 3 Fathoms. 8 Fathoms (bottom). 

80° 74° 68° 65° 

This difference I afterwards observed at many points between Cape Palmas 
and the Bight of Benin, but only from the end of May to the beginning of 
October. It will be seen that it is precisely during this period that cold 
water is present on the coast 800 miles further to the south ; I therefore 
conclude the same causes act in both instances. This cold layer of water 
below disappears in October, and the temperature of the water is after 
that, and in comparatively shallow water (10 to 15 fathoms), nearly uniform 
from the surface to the bottom. 

This cold surface water of the sea seems to have a peculiar effect on the 
weather in the tropics, as when it is present there is but little wind or 
sunshine, the air is laden with moisture, and, being so near in temperature 
to its dew-point, admits of but 2° or 8° diurnal range ; heavy misty clouds 
hang about, nothing dries, the functions of nature appear to be suspended 
and the effect is most depressing. 

The following observation, which I recorded when lying at anchor in 
Simon's Bay in January, 1878, may be interesting to meteorologists. There 
was a light breeze from SE blowing, with a cloudless sky and most intensely 
hot sun ; the wind being from the sea, the air was cool and comparatively 
moist, the temperature of dry bulb being 75°, wet 68° ; suddenly the wind 
changed to NW and came off the highly-heated sandy land, the effect of 
which was to run the dry bulb thermometer up to 84° and to drive the wet 
one down to 68°, and so rapid was the change that I could plainly see the 
mercury rising in one instrument and falling in the other. 



DISCUSSION. 



Mr. Strachan remarked that he thought it a verjr extraordinary fact that the 
temperature of the surtace water in the Gulf of Guinea being about 80®, yet at 
only eight fathoms below it was 65°. It would be interesting to describe the 
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means adopted to get that result. The deep temperature in this Gulf should he 
tried as soon as possible by means of Negretti*8 newly invented Standard Deep- 
sea Thermometer. Such a great difference in temperature in shallow water 
would afford an excellent field u>r testing the reliability of this instrument againist 
the protected Six's thermometer. 

Mr. Scott said that Captain Toynbee, who was unavoidably absent, had re- 
quested him to express the deep sense which he (Captain Toynbee) held of the 
interest and value of Captain Bourke's paper. There was no doubt that officers 
in the Royal Navy could contribute immensely to the advance of the science by 
carefully working out the various local phenomena presented by the climates 
of the stations in which they might chance to be located. Moreover men of war, 
especially surveying ships, were often in waters rarely, if ever, visited by mer- 
chant ships. 

Mr. Greaves asked if Captain Hourke had noticed any relation between the 
amount of dew and the force ot the sea-breeze. He had been led to imagine the 
deposit and re-evaporation of the aqueous vapour to afford a better explanation of 
land and sea-breezes so uniformly recurring, than the mere expansion and 
diminution of the whole volume of the atmosphere, by the diurnal change in 
temperature. He had advocated this idea wliile resiaing himself within the 
tropics, even to the extent of saying that the greater the dew the greater would 
be the sea-breeze ; but he had never been in a position to bring the theory to an 
unequivocal test. 

Captain Bourke said that he had dealt mainly with the coasts, most of the 
observations having been made a few miles from the shore, therefore Mr. 
Strachan*s remarks would not fairly apply to his paper. He had never found 
recorded sio^ilar observations to those he had made in the Sailing Directions 
(which were supplied to Her Majesty's ships, and were supposed to contain the 
latest information on the subject). As far as he could remember (for he had not 
taken notes on the subject)the amount of dew was greatest when there was least wind. 
How he found out the remarkable temperature in the Gulf of Guinea was that 
the decks were being washed, and walking about without any boots on, he felt 
the water on deck, (which was drawn by a pump from some depth below the sur- 
face of the sea) of a delightfully cool temperature. He then took a minimum 
thermometer and lowered it fathom by fathom to the bottom at a depth of eight 
fathoms ; as the thermometer was kept quite horizontal, and as the temperature 
decreased regularly downwards, he was sure that the reading was quite correct. 
He had noticed that when the sea breeze was stronger, the land breeze was also 
stronger. 



IV. On the Meteorological Observations made in the Norwegian Deep-sea 
Research Expedition in the summers of 1876 and 1877. By Professor 
H. MoHN, Hon. Member M.S., Director of the Norwegian Meteorolo- 
gical Institute. 

[Beceived November 26th— Bead December 19ih, 1877.] 

The ship hired for the Expedition was tho screw steamer, ** Voringen/* of 
Bergen. She is of 400 tons burden, 145 feet long, 23 feet broad, and draws 
18 feet of water abaft. The middle part of the ship is covered by a spar 
deck. Below the main deck, about midships, was the scientific working 
room, which received its light firom a large skylight, covering the main 

hatch. 

Pressure of the air, — A marine barometer (Adie No. 1493) was suspended 
on the fore bulkhead of the working-room, as near the midship section aa 
possible, and bad a very good light firom the skylight above. It had been 
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verified at Eew, and snbseqaenily compared through the winter 1875-76 at 
Ghristiania with the standard barometer of the Meteorological Institute. Its 
cistern was so near the surface of the sea, that the correction of the readings 
to the sea level was only + 0*lmm. 

In 1876 the barometrical observations were all made with this instrument ; 
its readings were checked before, during, and after the voyage, by comparison 
with the travelling standard barometer of the Meteorological Institute, a 
Fortin made by Negretti and Zambra, and the constant correction found to 
be unchanged. The reading of this instrument was attended by some incon- 
veniences. Even in a moderate sea the barometer pumped so much, particularly 
when the ship was pitching, that the only way of obtaining a good obser- 
vation was to try to catch the highest and lowest readings and take the 
mean of them. But this often required very much time, and was very 
troublesome when a lantern had to be used and the sea was rough ; of 
course^ the observations could not, in such cases, be so good as with a fixed 
barometer. In 1876, the average weather which the expedition met with 
was very boisterous ; still the barometrical observations show, by their dis- 
cussion, a very regular diurnal period. 

In 1877 the same marine barometer was suspended in its former place. 
Its constant correction had been checked several times by comparison with a 
Kew station barometer, verified .at Eew and at Christiania ; but in order to 
avoid the inconveniences which attende'd its reading, I put up a good aneroid 
barometer in the house, which had been erected on the spar deck for the 
navigating work, and let the observers (the officers of the ship) take the 
readings by this instrument. With this arrangement all the meteorological 
instruments were on the fore part of the deck, and the officer of the watch 
was not obliged to leave the deck for reading the barometer. The readings 
of the aneroid, its temperature and height, were taken in a few seconds, and 
the tenth of a millimetre read off easily in all sorts of weather. The<aneroid 
was compared by myself with the mercurial barometer in the working-room 
once, and sometimes twice, every day, when the sea was sufficiently quiet 
to allow an accurate reading of the latter. In this manner I obtained from 
the 16th of June to the 16th of August, 49 comparisons. By the method of 
the least squares I find firom them the following equation for the errors of the 
aneroid, in which N is the true pressure in millimetres, A the reading of the 
aneroid, t its temperature in centigrade degrees, and d the number of the day 
of comparison, reckoned firom the 15th of June 1877. 

N= A— 0-11167.« + 0-06688 (760— A) + 0-000292.rf. 

From June 15 to August 16, is a period of 62 days. Putting d = 62, we get 
that 0-00292^. =0-181. Hence the change of the correction of the aneroid during 
the whole cruise does not reach 0*2mm. The probable error of one comparison 
of the two barometers I find to be + 0-196mm. As probably the larger part 
of thisei^or is to be ascribed to the pumping and sluggishness of the mercurial 
barometer, we may regard the barometrical observations made in 1877y 
reduced by means of the above formula, as correct within the range of one 
tenth of a millimetre. 

NEW SERIES. — ^VOL. IV. C 
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Temperaiure of the otr.— It is diffioolt on board a steamer to find a suitable 
place for the thermometer. The first day we were under steam, June Ist, 
1876, 1 went roond the whole deck with a sling thermometer, and tried all 
the places likely to be suitable for giving the true temperature of the air. 
The result was the following arrangement, used both in 1876 and 1877. 

The thermometers, dry and wet, were suspended in a copper case with 
covered sides, and a roof provided with a wide, covered funnel. This case 
was fastened in an outer case of wood, open at the top and bottom, and so 
long that it kept the copper case always in its shadow ; both cases had doors, 
the inner one was about 20 centimetres, the outer one 40 centimetres in 
breadth. The wooden case with its contents was hoisted up under the fore- 
stay, no sail being bent, by means of a pulley and haulyard, and secured to the 
ship's sides by means of two guys, one on each side, fastened to the lower 
part of the case, and secured, one to the starboard, and one to the port side 
of the ship. When an observation was to be taken, a man lowered the case 
quickly, but gently, the doors were opened, and the readings made, the tenths 
of degrees being first noted, whereupon the case was closed and hoisted up in 
its place. The thermometers hung 6 metres above the sea, and were well 
exposed to the air, which had free circulation through the cases (sufficiently 
proved by the indications of the wet thermometer, as will be seen further on), 
were shaded from the sun's rays, from rain and radiation, and out of the reach 
of the spray. The smoke from the large funnel did not reach the case, nor the 
heated air from this source, as proved when the wind was right aft, under which 
circumstances a thermometer mounted precisely in the same way, close by the 
rudder, read exactly like the thermometer under the fore-stay. The smoke from 
the galley below the forecastle was the source of heat nearest to the thermometer, 
but its effect upon the temperature in the case was not appreciable, of which 
I convinced myself by means of the sling thermometer. The thermometers 
were duly compared with the standard, and divided to two-tenths of a degree. 

In 1876 I had, as previously mentioned, a psychrometer mounted on the 
after-deck close by the rudder, but it was not used, as I found that the psychro- 
meter forward worked well in all cases. In that year I had also a psychro- 
meter and screen of the same sort as those furnished to British ships by the 
Meteorological Office, mounted on the fore bulkhead of the enclosure under 
the spar deck. This instrument read exactly like that under the fore-stay 
when the screen was in shadow ; but as soon as it was reached by the sun, 
the instruments read higher. As I had no means of protecting it from the 
sun, without inconvenience to other purposes, I did not mount it in 1877. 

I made, chiefly in 1876, some comparisons between the reading of the 
thermometer in the case under the fore-stay and that of a sling thermometer, 
which I swung on the foremost part of the spar deck, at the same height as 
the first named, some. ten metres from it. The result of 6 series of observa- 
tions, after correctmg the readings, was, that the sling thermometer gave a 
temperature 0°'08O. lower than the protected one. 

The humidity of the air. — ^I have already spoken of the thermometers used 
as a pyschrometer. In order to check the observations with the dry and wet 
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thermometers, I took with me a Daniell*8 hygrometer, made hy Aderman, of 
Stookhohn. With this instroment I made several observations, I myself observ- 
ing the appearance and disappearance of the dew, and an assistant noting at the 
same time the inner thermometer. The instrument was placed freely exposed 
to the air, at the same height as the psychrometer, some ten metres from it, and 
the observers were standing on the leeward side of it. The observations of 
the hygrometer were not made without difficulty, as the quantity of ether to 
be employed in order to ensure a quick disappearance of the dew was to be found 
only by successive trials. I always took a series of observations. The com- 
parison between the results found with the hygrometer and the psychrometer 
proved the otherwise well-known fisust, that when the air is dry and the wind 
firesh, the psychrometer gives the vapour tension too low. The mean 
difference found in 1876, by eight series of observations, was 0'14mm. 

Wind, — ^The direction of the wind wad observed by the smoke from the 
fmmel or by a pennant hoisted at the fore-topmast head, and by the standard 
compass, which was placed on the fore part of the spar deck. The direction 
was noted in degrees as nearly as possible. 

The force of the wind was noted by the Beaufort scale. This notation was 
often inaccurate, because we were almost always under steam, and saw very 
few ships under sail, so that the observer had no evidence from the amount of 
sail earned to aid him in his judgment of the wind's force. 

Xhe vdocity of the wind was measured with a Robinson's anemometer. 
At the same time» when the wind observations were made, the course 
(direction of the ship's head) was noted by the standard compass, and the 
rate of the ship by the log. The deviation of the compass was each year 
very carefully determined by Gapt. Wille. In 1876 the common log and 
patent log were used, but in 1877 we had a special logging machine. This 
last, as well as the anemometers, requires a special description. 

The anemometer used in 1876 was an English one, sent many years ago 
from Admiral FitzBoy to the Director of the Norwegian Lighthouses. It 
had five dials, each divided on the limb in ten parts. The length of the arms 
.from the centre of revolution to the centres of the cups was 0*1588 metre, 
and the diameter of the cups 0-1046 metre. When an observation was to be 
made, the observer took the instrumesit in his hand and kept it in a vertical 
positicm on a place on the q^ar de^ where the wind was blowing with its 
full force ; he then let the cups revolve freely. At the moment his watch 
showed seconds, he observed the reading of the hand on the lowest dial, and 
when 80 seconds had ebpsed, he observed its reading again, and lowered 
the instrument. Both readings of the dial were noted. Sometimes an hour 
gbss was used instead of a watch. 

The observations made with this anemometer have been computed by 
assuming that the wind's^ v^eity was three times the velocity of the cup 
centres. But the results fevmd have to be corrected, as it has been shown 
by. the investigations on anemometers carried out in St. Petersburg under 
the directioii of ProliMsor WM^ that ^e assumption made is not admissible. 
Happfly our anemometer has very nearly the same dimensions as one of those 
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tried in St. Petersburg by Mr. F. Dohrandt,* namely, the eleotricaUy regis- 
tering No. 4, in which the length of the r=i: 0*1651, and the diameter of the 
cups = 0*1044. Both instmments are apparently made after the same 
model. By the last-named anemometer the ratio of the velocity of the wind 
to that of the cup centres is foond to be 2*6298 instead of 8. The distance 
run by the wind in one revolution of the vertical axis of the anemomet^ is 
therefore 2 ^r x 2*5298, or 2 ir x 0*1588m. x 2*5298 or 2-445 metres. Ten 
revolutions of the axis = one division on the first dial = 24*45 metres. 

The friction coefficient of the anemometer, or the smallest velocity of 
the wind capable of making the instrument revolve, was determined by the 
following experiment. On the first of June 1876, in the Sogne-fjord, 
when the air was quite calm, the ship's distance run in sixteen minutes, 
as determined by excellent land bearings, was 8899*6 metres (2*1 nautical 

miles, latitude 61^). This gives a rate of , or 4*062 metres per seeond. 

«/OU 

In the same interval of time the anemometer registered, freely exposed, 99*9 

divisions of the first dial. To this number corresponds a distance nm of 

99*9 X 24*45m,or 2442*6 metres, and a mean rate of , or 2*544 metres 

960 

per second. The true velocity of the wind felt on board was consequently 

4*062 metres per second, while the anemometer registered only 2*554 metres 

per second. The friction co-efficient is 4*062—2*544, or 1*518 metres 

per second, and the velocity of the wind is expressed by the formula 

v= 1*618x2*5298. A; 

where k is the velocity of the cup centres. If the number of divisions of the 
first dial registered in thirty seconds = n, the wind's distance run in thirty 

24*45 X n 
seconds is 24-45 x ^> <uid the velocity of the wind ^^r — or 0*8150 X n 

metres per second. The formula is then 

V = 1-618 x 0*8150. n. 

Assuming the wind's velocity to be three times that of the cup centres, we 
should have the distance run by the wind during one revolution of the 
vertical axis to be 8 x 2 nr, and during 10 revolutions 80 x 2 ^, to which 
corresponds one division of the first dial. If the instrument registers n 

divisions in 80 seconds, or gg division in one second, the computed approx- 

fi 
imate velocity v^ of the wind becomes r^: X 80 X2irror2ffrn, which = 

0*96667 11. We have in this manner 

The true velocity t; ». 1*518 + 0*81500. n 

The approximate velocity v^ =» 0*96667. n 

The correction t^ — „i = 1.618 — 0*15167. n. 

* F. Dohrandt. Be«timmimg der Anemometer-OonBtanten. Bepertorium f&r 
Meteorologie, T. IV. No. 5. 
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The oorreotioii r — »' — 1-618 — 0- 1569 »> 
Or the tree velocity t. = •' (1-0-1B69) + 1-618 

or t.= 1-518 +0-8481. f' 

The correetiGn to be applied to the reloeity «' m oompnted on the hypothedi 
of the wind's velocity being three iimea that of the onp eentres, in order to 
gat the tree veloetty v, is in oar ease nothing, when «' = 9'7m ; it is -f l-6m 
irtien r' is 0, and it is — 2-8in when v' = 26-Om. 

The anemometer used in 1877 was made in Ohristiania on my own design. 
In order to be certain of the tme ratio between the reloeity of the wind and 
thftt of the cnp centres, I took the same dimensionB as in the above-named 
anemometer, tested by Hr. Dohrandt, at St. Petersbnrg. The distance ran 
by the wind during one revolntion of the vertical ads is ooneeqaently 2-6298 
X 2 wr, that is, 2-6298 x 2 «- x 0-1661m, or 2-4648m. If the wind's 
velocity in metres per second be v, the number of revolutions in 80 seconds 
b« n, and the friction coefficient a, we have 

v = a+ 2-6298 X 2 «■ X ^=« + 2-4648. ^ = « + 0-8216 n. 

The wheelwork is so arranged that the hand reads off on the dial immedi- 
ately the value of 0'8216n in metres per second, when the registration hag 
lasted 80 seconds. This has been made in the following manner. Fig. 1 
represents the anemometer in -^ of its real size. The upper part requires no 




description, the lower part is a handle by which it is held during the observation: 
The cups are secured to &e arms with great care, in order to keep the value 
of r onchanged, and to prevent the caps &om flying off. A cylindriool cup 
in connection with the revolving arms encloseB the uppermost part of the 
tobe throagb which the vertical axis runs, and prevents rain getting into the 
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inner part of Uie inBtniniont along the axis. The regiBtering part is show 
fig. 2, in ODa half of the real size. The endleas Bcrew on the axis tumB 
emaller wheel b, which has 28 teeth. On the same axis as 6 is a coowhe- 




vith eight teeth, which again tnmH the large wheel a, which has 60 teeth 
ConBeqnently ten roTolntiona of b correspond to one revolation of » 
28 revolntionB of the vertioal axis give one revolution of b, 280 revo — 
Intions of the vertical axis give ten revolntions of b and one revolution of a -^ 
Patting n ^ 280, we lutve e = a x 0-08216 x 280 = 28-00. 

The dial a ia now divided by radial lines on its limb into 28 eqnal parts^- 
and each part again by dots into fifths, so that tenths can easily be read off^ 
If the index i points to aero on the dial a before registration, it will, after t^ 
registration in 30 seconds, inunediately indicate the valae of 0-08216 n,orr — a, 
that is the velocity of the wind mintu the friction eoefficient eipreseed in 
metres per second. In order to get the true velocity of the wind, we have 
only to let the instnunsnt register for 80 seoonds, read off the dial and index, 
and add the number exprasBing the frietion coefficient. 

The registration in a definite inlerral of time is brought about in the 
following manner. The wheels, a, h and e, have their axles fixed in the 
movoMs arm ef, which tnms about a horizont&l pivot at its upper end at «, 
while its lower part is constantly drawn towards the right [in the direction of 
the arrow) by the metallic spring g. When, therefore, the instrument does 
not register the teeth of the wheel b do not bite in the endless screw, but 
this and the vertical axis are quite free, and revolve with the cnpe withont 
any registration being made. The observer takes the instrument by the 
handle, with the thumb on the button h. At seconds he pushes the button 
iswarda, the arm efwith the three wheels is moved towards the vertical axis, 
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the teeth of the wheel b bite in the endless screw, 6, e and d are moTed, 
and the registration commences. The required time of 80 seconds being 
passed, the observer removes his thumb from A, the spring acts and removes 
b from the endless screw, and the registration stc^. 

The toothed wheel d serves two purposes. When registration stops, the 
wheel b bites into d, which acts as a stopper or break, and keeps the 
wheelwork steady, so that the reading of the dial may be made at any time 
or plaee afterwards. Taming the wheel d, which is done by means of a 
pinion on the back of the ease enclosing the wheelwork, the observer 
can, without opening the casey turn the wheels b, c and d, and bring the 
mdez % to point to the zero of the dial. 

The case covering the n^eelwork baa a door of Hietal in front, so that the 
works can easily be got at, and oiled when lOfdnd. In the upper part of 
the door is a small g^ass window juil jqlhient to diow the upper part of the 
dial a where the index maiks off tiM namber. 

The bottom of the ease has an opeftiag j«ii aiifficient for the required 
movement of the arm ^. Tbo aof« part of tiM handle is of metal, and 
hollow, to admit the lower eed of &• am #/ and ifti movements. 

The friction coeiBeieiit of the anonoaielsr mm dolermiiied several times. 
When the air was quite calm, the flaoke frotti th* luinel going straight aft, I 
observed the rate given by the aiwiometfiwl togiatration, and that of the 
ship shown by the logging maehine: riz dl&ront aeries of comparisons gave 
the mean result in metres 

a = 1-6 + 006^. 

Adjusting the dial so that the index points to 1*6 before registration, and 
registering in 80 seconds, the observer can read at once the true velocity of 
the air as felt at the place of observation. In practice, I always had the 
index adjusted to zero, because it was impossible to know beforehand if the 
faction coefficient would remain unchanged. 

The logging machine used in 1877 is an application of Pitot*s tube. A 
iube, dosed at the lower end, with a small hole on the forepart near this end, 
projected out from the ship's bottom near the keel. When the ship has no 
siotion, the water in the tube stands at the same level as the sea outside the 
chip ; but when the ship moves ahead, the water level rises in the tube to a 
height h determined by the equation 

V = y/ 2ghy 
jn which r is the rate per second of the ship, and g the acceleration of gravity, 
^, g and h expressed in the same unit of length. The upper part of the 
^ube vras broader. On the surface of the water in it was a small float, froi^ 
"^hich a string was passed vertically and around a pulley, and at the other 
«nd of the string was a small weight passing along a scale, on which the 
"^eidit gave the rate of the ship in nautical miles per hour. The arrange- 
^nent was very convenient, and measured the rate with a precision quite as 
great as that vdth which the anemometer measured the velocity of the 
^wind. It was due to the first lieutenant, Mr. M. Petersen. 
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The direction and veloeity of the wind as £elt or obeerved on board require 
a correctioD, being different from the true direction and valocity on account 
of the motion of the ship. This was made in the following manner : — The 
late of the ship was reduced from miles per boor to metres per seeond by 
means of a table. The obserred direedon of the ship's head was corrected 
to true magnetic oonrse bj means of the table of deviation cf the eompaas. 
With the same devia^n the observed direction of the wind was corrected to 
^e magnetic direction. A transparent paper was laid npon a printed form 
containing a series of eqnidistant oirclesj with radii drawn for each sin^ 
degree, and eqnidistant vertical and horizontal lines. Fig, 8 shows sach a 




" rose " on a mnch- diminished scale. The North-Sonth line was drawn on 
the transparent paper and the centre marked. From the centre was set oai 
(I), the ship's tme magnetic course and rate in metres per second, and (2), 
the wind's observed direction and velocity in the same manner, the distance 
between the concentric circles ^ving the scale. The outer point of the rate 
line was then transported to the centre, the North-Sonth line on the trans- 
parent paper placed parallel to the North-Sonth line on the rose (easily done 
by means of the vertical Unes in the rose). The outer point of Uie wind-Une 
marked then the tme magnetic direction, and the trae velocity of the wind. 
The magnetic direction was finally corrected to tme direction by applying the 
magnetic declination of the place on the earth's surface ^here the observa- 
tion was made. Of conree, the geometrical construction oonld also be mad^ 
with the observed directions of the ship's head and wind's direction, and 
finally the total oompaas error be applied as correction to obtain the true 
direction. 

Example. 1876, August 18th, 6 a.m., observed ship's head S 88° E,, 
Log 8'8 miles per hour, wind's direction S 78° W, anemometer 16'7 parts. ' 
The table of deviation givee deviated conree B S8° E = troe magnetic cooise 
8 4S°E, deviation 12^, corrected magnetic wind direction, B (78° — 12°) W 
or B 66^ W Ship's rate 4-6 metres per second, anemometer corrected 
ll'S metres per second. The oonstmction (Fig. 8) gives trae velocity 
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16-4, and magnetie direction S 81"" W. The deolioation being 18° W., we 
get the troe direction of the wind to be 8 68° W or yery nearly WSW. 

The Farm of elaud$ was reported according to Howard's nomendatnre ; the 
upper donda being distingoiBhed from the lower ones. 

The AnunuU of cloud was noted on the scale = clear sky, and 10 = 
OTereast. 

The PredpUation of rain, fog, dew, and its relative quantity or force, 
was noted in a special column. 

The depth of rain fallen was measured with a rain-gauge hanging in 
gymbals on the after-deck near the rudder, two metres aboye the deck, and 
i^ui fiye metres aboye the sea. It was constructed yery like those used at 
the stations of the Danish Meteorological Institnte, with the exception that 
the leeeiying surfiuse was 226 square centimetres, and the upper margin bent 
eonically inwards. The amount of the fidlen rain was measured in a glass 
graduated to indicate millimetres. 

The direction and amount oftheeea diiturhanee were noted, the former in the 
same maimer as the wind, the ship's motion being eliminated, and the latter 
by the scale (calm) to 9 (the most disturbed sea). 

The temperature of the sutface of the $ea. — ^A bucket of water was drawn 
from the sea close abaft the fore channels, and a thermometer, with a scale 
divided to 0°*2 C, was kept in the water until it had assumed its temperature, 
and was then read off. 

The above-named meteorological observations were taken every hour when 
the expedition was at sea. The mate of the watch was observer, and the 
observations were regularly controlled by myself. The hours are ship's time, 
the clock being set to apparent time every day at noon. 

Uie epecifio gravity of the $ea water was taken with a hydrometer, and the 
observations made by the chemist of the expedition. 

The Evaporation of sea water. — ^The atmometer was constructed after my own 
design, on the principle of the hydrometer. Fig. 4 represents the apparatus 
used in 1876, and Fig, 5 that used in 1877, both in a scale of one-tenth of 
the actual size. In Fig. 4 6 is a buoy carrying a stem c, which again carries 
the evaporating vessel a. This vessel has cylindrical walls and a conical 
bottom. The open surface of the evaporating vessel is 225 square centi- 
metres, the same as that of the rain-gauge. The buoy b is ballasted in its 
lower end with lead. It floats in sea water, contained in the large cylindrical 
vessel dd. The whole apparatus is made of japanned sheet-iron. When the 
evaporating vessel is empty the stem c and part of the buoy is above water, 
but when sea water is poured into it, a, the buoy sinks, and when the outer 
level has reached a mark on the stem the instrument is ready for work. The 
water in the evaporating vessel then stands one centimetre below the upper 
margin. As evaporation goes on the weight of the vrater in the vessel a 
diminishes, atd the whole apparatus rises. In order to find how much water 
has evaporated, we pour from a graduated glass vessel, a burette, fresh water 
into a till we- observe the outer level again at the mark on the stem. The 
evaporated water, which is fresh water, is then rostored. The surface of a 




being 226 eqaare raatimetres, a qiuntit^ of 22*6 onlno o 

water poured into a repreaeDts the height of O'l oentimetre or one ndlli- 

metre of evaporated water. 

If the enporating vesBel were kept frae aboTe the outer wafer, Bmroimded 
by the air, it would be likely to take another temperature than that of the 
greater nuaa of water in the outer TasBel dd, and be nbjeet to laigw 
variationB of temperature dnring the day. It wonld also, in a rough sea, b« 
mtne liable to throw the ynXea oat over the margin. I therefore made the 
following arrangement : — The inrtnimeiit being odjosted to the mark, a leaden 
ring with two handles rr ie laid upon the buoy ; with this ballaat the whole 
floating apparatus is so much depreeaed that the inner water level in a rtaoda 
at the Hame height as the outer level. The evaporating sur&ce of water is 
now sorronnded by an evaporating enrfaoe of the same nature, level, tempe- 
rature and density, the same as a corresponding snr&ce of the sea. At the 
close of the experiment the ring r is removed, the booy rises, and ie Iwon^it 
dowD again to the mark by ponring fresh water into a, 

TheoatervesseliUiBHaBpendedin gimbals. At the bottom of the evaporat- 
ing vessel there is a tbermometer for ascertaining the temperature of the 
evaporating water. As the buoyancy of the outer water changes with its tem- 
perature, the buoy floating higher in cold water than in warm, the quantity of 
fresh water ponred into the evaporating vessel requires a correction in order 
to represent the tme quantity lost by evaporation, if the temperature of the 
outer water is different at the beginning and at the end of the experiment. 
How this correction is found will be shown farther on. A thermometer t is 
placed in the outer water, and is read at the begmning and end of eub 
observation. 

^e atmometer was placed on the after-deck near the rudder. It wee 
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ban best kept out of harm'B mj. It had do eoTer, bo that it received all the 
nin Out fon in it. When the qtmntify of &llen nis was grettter than that of 
IIm mter vn^anioA, the hxtoy would, on the ling r being removed, remain 
depressed below the mark. I then took with a pipette a qnantitj of water 
out of the vessel a mitil the outer level reached the mark. This quantity of 
water pvea (b; tta weight) the difiarance between the rainfall and the evapo- 
ratton. The former being known from the observation of the nun-gange, the 
latter can be aectttainod. The quantity of water (being salt water) taken out 
b; the pipette roqnirea a eorreetion, in order to represent the differenoa 
between the freA rain water fallen and the fruk water evaporated. When 
the evaporatioD baa been greater than the rainfall, the instrument is adjusted 
in the osaal way, and the amount of evaporetion is the sum of tba water 
poured from the burette and the rain EaBen. 

During oar cruixe in 1876 the weather was generally very boisteroos, and 
the rolling, anil particularly the pitching, of the ship caused the water to be 
thrown ont of the evt^roting vessel so often that only few coperiments on 
•nycntian eouid be made. The vibration eaosed by the working of the 
■taam wineh had a similar efieet to the rooghnesa of the sea. When the aon 
was shining the oater vessel dd became bo heated that the temperature of the 
vlkde apparatus ruse many d^rees above tiiat of the sea and the air, and 
from the funnel flakes of soot fell on the evaporating water. 

Yfith the wish of getting rid of these mconveniences, I constructed a new 
l^pantns (Fig. 6), which was used in 1S77 and with very good snooees. 
The principle is the same as that in Fig. 4, bat the dimensions are amaller. 
The ev^oiating vessel has a surEace of 100 square centimetres, so that one 
enbie centimetre corresponds to the height of O'l millimetre of evaporated 
water. The stem is narrower, and the baoy of eylindro-oonieal fbnn. The 
flivaporating vessel is relatively deeper, and has lying on its bottom a grating 
of thin vartical metallic strips, whose oliject is to check the splashing of the 
water over the brim of the vessel. On this the inner thermometer is laid. 
The evaporating vessel and the stem are tinned and the buoy japanned. The 
movements of the onter vessel in the gimbals are more perfect. The 
whole apparatns is saspended in the interior of a wooden square box, and the 
npper opening between the outer swinging vessel and the wooden box is 
covered by an iron sheet cover oo, swinging with the enter ring of the 
gimbals. A metal roof, with fonr water tubes, resting on fonr thin iron 
pillars, covers the whole apparatus, and protects it from rain, soot, and other 
causes of iignry to accnracy. In this apparatns the temperatm« did not rise 
tnncfa above that of the air or sea, and the observations ooald be made even in 
rather rough weather. It was placed on the after-deck at the side of the 
former, freely exposed to the wind. In the seqnel, I shall call the old appa- 
ratns A, the new one B. 

I will now investigate the different sources of error likely to inflaenoe the 
reaolts obtuned with the atmometer : — 

1. Error tn tAe diameter of the evaporatrng vetiel, — Calling the radius 
r, a small error in it, dr, the SDr&ce 0, a small error in it, dO, we have — 
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dO 2irrdr 2 , 
_ = — -_- = _ ^y 

O »r» r 

dO 2 ^^ 

In the atmometer A we have = 226 ocm., r = 84*4mm. -g- =-g7n ^ 

Pattmg d/r = 0*5 mm., we get—- = 0-0118, or 1-18 per cent. In the saiif ^ 

ratio the height pf evaporated water is changed. The greatest measnre^^ 
evaporation is a height of 6 mm. 6 mm. X 0*0118 gives 0*07 mm. 

dC\ 2 

In the atmometer B we have = 100ccm.,r =5= 56-4 mm., >r = ^k-A^* 

* 66'4 

dO 
With dr = 0-5nmi. we get ^ = 00177 or 1-77 per cent. 6 mm. X 0-0177 

= 0*106 mm. 

A precision of 0*lmm. in the depth of the evaporated water is ahnost the 
limit attainable at sea. We observe that there may be an error of nearly a 
whole millimetre in the diameter of the evaporating vessel without this limit 
being reached in onr experiments ; the change of the diameter with tempe- 
rature is consequently not at all appreciable. 

2. Error in the specific gravity of the water poured into the evaparaHng 
veseelfrom the burette, — If the number of cubic centimetres of water poured 
out in the evaporating vessel to restore the evaporated water is to represent 
its weight in grammes, the water ought to be distilled water at a temperature 
of 4° 0. Calling the specific gravity of distilled water, at 4^ C, So and of the 
water used in the experiment b, the number of cubic centimetres poured out c, 
the weight in grammes of the same water Co, we have 

Co S Co— c S— So ^ S— 8„ / S 



C— C=(?. 



='(x-0- 



c So ' c So 

In the atmometer B one cubic centimetre corresponds to a height of 0*lmm. 
.Putting Co — c = ±1 , c = 60ccm. (the maximum observed) we get 

a- = 1± 57^ = 1'0166 or 0-9888 

Do "^ 

that is, the specific gravity of the water in the burette may be as high as 

1-0166 or as low as 0*9888 in order to cause an error of O'lmm. in the height 

of evaporation. Fresh water at 20^ C has a specific gravity of 0*9982. 

Common drinking water causes consequently no appreciable error, nor do 

errors in the division of the burette. 

In the case that the rainfall in the open atmometer A is greater than the 

evaporation, and a portion of water must be taken out of the evaporating 

vessel to restore the equilibrium, this water is salt and has a higher specific 

gravity. Considering this to be 1*027 (a rather high value), the quantity of 

water taken up with the pipette 97cmm, (as observed 1876, June 9), we get 

Co — c = 97ccm. (i-027— 1) — 97 X 0-027 = 2*62 

2*62 
2*62ccm. correspond to a height of evaporation of ^^ or 0*12mm. The 

correction is nearly on the limit of precision. 
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B. The change of temperature of the water in which the buoy is floating. — ' 
Let p be the weight of the buoy and its contents when it is a^jnsted to the 
i&ttk on the stem, Y^ the volume of the buoy below the mark at 0° 0.» S 
the specific gravity of the water in which the buoy floats (the outer water) 
^ ^C, St its specific gravity at t® C, a the coefficient of linear expansion 
P^ 1° G. of the material of which the buoy is made, and x^ the difference in 
the weight of the buoy with contents at the temperature (f and at t®, we have 

VoSo=p 

Vo (1 + Sat) St = p — a?t 
^j Bubtraction we get Vo (So — (1 + Sat) St) == a?t 

.VoSo(l-|*(l + 8a()y 

The ratio St : So is found from Hubbard*s Tables of the volumes of sea 
* Calling the volume at (P Voi the volume at f® rt> ^^ ^^^ 

it 



and 



Xt 



V, 



V* 



and 



:Pt = VoSo(l--^; (l + 8a0). 



Sy the atmometer A Vo is 6560 cubic centimetres, and with a specific 

g^vity So of 1*027 we get So Vo like 6785 granmies. By the atmometer B 

we have Vo = 2712 ccm. and Vo So =. 2785 gr. The coefficient of linear 

j^tation being for iron 0*0000122, we have 8a ^ 0*0000866. With these 

vahfis we have 



For atmometer A — a?t = 6785 A — ^ (1 + 0* 



0000866. 



") 



»> 



B — a?t 



2785 A _ ^ (1 + 00000866. t)\ 



-uie following Table gives the value of x^ for all temperatures from 0° to 



t 

I 

a 

3 
♦ 
5 

For 



A 


B 


O'O 


O'O 


O'l 


O'O 


0*2 


O'X 


0-4 


0*2 


07 


0-3 


I'l 


0-5 



5" 
6 

7 
8 

9 
lo 



A 
n 
1-6 

2'2 

2-8 
34 
4*1 



B 

0*7 
0*9 

i'4 

n 



t 

IX 
12 

13 
H 
»5 



A 

4*1 
50 

5*9 

7* 

8-2 

9*2 



B 

17 
1*0 
2-4 

2*9 

3*4 
3-8 



15^ 
16 

17 
18 

19 
20 



A 

9*2 
io'5 
ii'9 
13-3 

14*9 
i6-4 



B 

3-8 
4*3 
4*9 
5*5 

6*2 

6-8 



or dx^ 



Xt 



rfa 



E^ certain temperature we have 

dx^ d So 

*t So » » g^ 

^^ So change from 1-027 to 1020, or rf So be 0*007, wd get dx 

0*007 
— •* t:027 ^ O'^^Q ^- The highest value of x^ in the Table is: for A, 

16-4; fat B, 6*8; 16*4 X 0-0068 is 0-11, and 6*8 X 0*0068 is 0*06. The 



^ 'PiooeedlngB of the Boyal Society/ \ 
Pinetioni,* 8th Ed. VoL L p. 387 et sqq. 



46 QUABTEBLY JOUBNAL OF THE MXTBOBOLOOICAL SOOIBTT. 

Table is, therefore, sofficiently accurate within all limits of specific gravity 

foimd in the water of the ocean, and the more so as in the experiments there 

is only the question of differences between the values of x given in the 

Table. 

When at the beginning of the experiment the buoy has been adjusted to the 

mark, the temperature of the outer water being t, and at the close of the 

experiment the same is effected, the temperature being t\ by a weight of 

water poured into the evaporating vessels of / grammes, or a volume of 

/ cubic centimetres of fresh water, then, if t^ is greater than t, the buoy 

floats deeper at the end than at the beginning, and the total quantity of 

water evaporated is greater than / grammes or cubic centimetres. The 

difference between these two quantities, or the correction to be added to/,. is 

the difference between the x^ corresponding to the temperature (* and the 

x^ corresponding to the temperature t. If t^ is less than t, the buoy floats higher 

at the end, and requires, in order to be depressed to the mark, a greater quantity 

of water than that evaporated, and the correction is to be subtracted from /• 

Let e.g. the atmometer A at 9 a.m. be ac^usted to the mark, the temperature 

of the outer water being 10°. The water is left evaporating till 9 p-m* 

The temperature of the outer water is then found to be 15°, and 95 cabio 

centimetres of fresh water are required to sink the buoy to the rnari^. In 

the Table we find for t = 10°, x^ = 17 ; for « = 15°, a?t = 8-8. Then the 

true quantity of water evaporated is 95 + (3*8 — 17), or 96 + 2*1, or 97*1 

cubic centimetres. The surface of the evaporating vessel being 225 square 

97*1 
centimetres, the height of water evaporated is -^^ centimetres, or 4'dl 

millimetres in 12 hours. The average evaporation per hour is 0*86 milli- 
metres. 

The differences between the values of x for different temperatures can be 
determined by experiment, which I made in the following manner: — ^The 
evaporation vessel was kept dry ; a small glass vessel was put into it, and 
it was besides loaded with dry weights, shot and sand, till the buoy was 
depressed to the mark. The temperature of the outer water was then at its 
maximum, and was noted ; the water was then allowed to cool. At succes- 
sive stages of cooling the temperature was read off and the buoy brought 
down to the mark again by pouring fresh water from a burette into the small 
glass vessel. After each such experiment the glass vessel was carefully 
dried. The number of cubic centimetres of water poured into the glass 
vessel is then equal to the difference between the x belonging to the initial 
temperature and the v belonging to the lower temperature corresponding to 
the experiment. I made two such series of experiments with both atmo- 
meters, with A in 1876 and with B in 1877, the first with B in Christiania, 
the last in Tromso. The following table shows the results of the experiments 
and thek comparison with the computed values: — 







Trom^. 






cnbio centimetreB. 


t 


Obs. 


Comp. 


Diflf. 


o 

87 


0*0 


O'O 




6-2 


07 


06 


+0"I 


51 


0*9 


08 


+0'I 


4-6 


0-4 


0-9 


-o'S 


1-9 


I'l 


1*2 


— 0*1 


17 


08 


1*2 


— 0-4 
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Chrijiiiama. 
enbio centimetres. 
t Obs. Comp. Diff. 

o 

1 5'o O'O O'O 

12*6 I '2 I '2 O'O 

11*9 1*5 1*4 +o*i 

ii'6 1*6 i'6 CO 

9'9 2'2 2' I -f-O'I 

9*5 2'2 2'4 — 0-2 

The differences between the observed and computed values are much 
Velow the limit of precision attainable on board ship at sea. 

*• During the evaporation the saltnesg of the evaporating water increases, 

^cl circumstance tends to retard the evaporation. To show the effect of 

tbis I will take an example, the initial specific gravity of the water being 

1'027 : The volume of the water in the evaporating vessel of the atmometer 

A is 628 cubic centimetres, and its weight 680 x 1*027, or 640 grammes. 

To the specific gravity of 1*027 correspond (according to the tables given by 

Professor Earsten in Kiel) 8*54 per cent, of salt ; 640 grammes of water 

eoQtam therefore 22*65 grammes of salt. The greatest evaporation 

iDfiasored in one experiment is 125 cubic centimetres, or 125 grammes of 

fresh water. At the end of the experiment there was consequently 640 — 125, 

or 515 grammes of water in the vesseL In these 515 grammes of water the 

vbole quantity of salt, 22*65 grammes, are contained, or the saltness is 4*40 

per cent. The specific gravity has increased &om 1*0270 to 1*0886. 

I In the atmometer B the experiment begins with a volume of water of 268 

eubie eentimetres or a weight of 270 grammes, which contain 9*56 grammes 

of salt, and the greatest evaporation measured is 60 cubic centimetres. At 

ibe end the vessel contains 270 — 60 or 210 grammes of water, which con- 

^ 9*56 grammes of salt or 4*55 per cent. The specific gravity is in- 

^'^ed to 1*0847, a greater value than in the case above. 

^ rate of evaporation is, cateris paribus, proportionate to the difference 
l>0tween the maximum tension of the aqueous vapour (E) over the evaporat- 
ing fluid, and the tension {e) of the aqueous vapour present in the air. Let 
the quantity evaporated in the unit of time be/ and a be a constant, we have 

f — a (E — e). 
Supposing « to be constant, we have 

^f (iE ,- . dE 
-> = tf; — or of = /. - — 

^^^ d/is the correction to be applied to /, when E gets the correction dE. 
^6 tension E may, by Wiillner's law,'*' be put 



E = E.(l-„f) 



where \ is the maximum tension of the vapour over pure water, a a constant, 
(which for chloride of sodium is 0*601), y the quantity of salt and x the 

* Poggendorif B Auuden, Bd. 108. 
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* 

quantity of pure water. Id oar example we have the mean temperature o: 
the evaporating water, 7°*6C., to which corresponds. Eo = 7'80mm., and J 
the mean value of = 5*15 mm., hy the psychrometer. Farther we have 



y = 

X = 


At the beginning. 
9-56 
270— 9-66— 260-44 


At the end. 
9-56 
210—9-66—200-44 


y 

X 


0- 0867 


. 0- 0476 


ay - 

X 


002206 


0-02861 


X 


0-97794 


0-97189 


E ^ 


7-62793 


7-57684 



The mean value of E during the experiment is, therefore, 7*60289, instead 
of the initial value, 7*62798. The correction to E is the difference, or 
— 0*02554, and we get 

— 0-02664 0*02554 

df=f. 7:60^6-16 = -/• -^ = -/• .00104. 

The correction becomes 1*04 per cent, of the rate of the evaporation, or 
as the total amount of this is, ceteris paribus^ proportionate to the time, we 
get in our example df .^ — 60 X 0*0104 ccm. = — 0*624 ccm. The whole 
correction due to the increased saltness of the evaporating water does not 
reach one cubic centimetre, and its effect is only a diminution of 0*06 mm. in 
the height of the evaporated water, a quantity generally below the precision 
attainable at sea.« In regions where the evaporation is more rapid, the 
evaporating vessel requires a greater capacity, or the experiments must be 
made at shorter intervals. 

In 1877 the two atmometers stood side by side, and I made some obser- 
vations with both, in order to compare their results. The observations were 
taken generally at 9 a.m. and 9 p.nL The result was this : — 

Sam of Hoon. Total height of water evaporated. 

A B A— B 

h. mm. mm. mm. 

76.08 day 1374 13-11 -I-0-62 

62.25 night 11*25 11*18 -H>'07 

23*00 day and night 3*15 3*67 —0*52 

Total.. 161*33 28*14 27*97 +0*17 

The two atmometers have, as will be observed, given almost the same 
amount of evaporation. This result will entitle the methods to a good deal 
of confidence. We may regard their results as a fair measure of the evapo- 
ration from their evaporating .vessels. How far they represent the true 
evaporation from the surface of the sea is not so easy to determine. 

The amount of evaporation depends on the temperature of the evaporating 
water, its saltness, the humidity of the air, the barometrical pressure, and 
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the velocity of the wind. In the atmometer the temperature of the water 
can scarcely he kept so low as the temperature of the surface of the sea, and 
the temperature of the air is also generally a little higher in the vicinity of 
the apparatus. The saltness is, practically, the same in hoth places, as the 
sea water in the atmometer is changed every day. The absolute humidity 
of the air may also be taken as the same, as well as the pressure ; but the 
Telocity of the wind may be different, firstly, because the ship which carries 
the atmometer is moving, and then because the wind has a freer movement 
over the surfiEtce of the sea than over the ship's deck. But the most per- 
plexing circumstance is perhaps the disturbance of the surface of the sea by 
the waves, which not only gives it a greater surface, but also produces the 
spray, and thus gives the water an increased surface subject to evaporation, 
tending to disturb all our calculations. From this point of view I can only 
regard my measures of the evaporation of the sea water as a first approxima- 
. tion, which scarcely indicates the true value of the phenomenon. The 
values found may weU be considered to represent the relative amount in 
different places and at different times, and it would be very interesting to 
compare observations made in other regions, e,g, in the tropical seas and 
in other sea^ons^ with instruments of the same or a similar construction with 
mine. The atmosphere takes its vapour from the surface of the ocean to so 
^preat an extent, that it seems to me well worth while to examine the relations 
'between the evaporation from the ocean and the quantity of aqueous vapour 
contained in the atmosphere. 

It has been tried, with success it seems, by Professor Weilenmann in 

2iirich,* to calculate the amount of evaporation from the othar meleorolo- 

^cal elements. To check such a calculation for the oceans we require 

^observations of the evaporation as well as of the other meteorological 

elements. In no part of the ocean are the last-named now so well known 

^as in the Tropical part of the Atlantic, from which the labours of the 

IBieteorological Office in London have given us such a great treasure of infor- 

%iiation. Would that the evaporation had been added to this, and we should 

liave some further knowledge of the circulation of the water on the earth 

^ased upon real observation. 

In the complete meteorological observations made on our expedition we 
ve the necessary material for undertaking a calculation of the amount of 
vaporation &om the corresponding meteorological factors. This will be 
one later, when the observations for 1877 have been fully reduced. 
To these remarks I will add some preliminary results of my determina- 
lons of evaporation of the sea water in the summer of 1877, made with the 
atmometer. It must be remarked that hardly any rain fell when we 
'^vere at sea. 

Of the water evaporated during 24 hours, 62 per cent, evaporated during 
daytime (9 a.m. to 9 p.m.) and 88 per cent, during night. On an average 
'^ikere evaporated a depth of 8*9 millimetres per 24 hours from the sea 

* Zeitsehrift der Oesterr. Gesellsch. fUr Meteorologie. 1877. Nob. 14 and 19. 
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between the parallels of 65° and 71° north lat. and Norway and Jan Mayen. 
Near the coast of Norway the evaporatioD rose in July to 5 '9 millimetres per 
24 hours. But in the polar current by Jan Mayen, where the weather was 
foggy and cold, the evaporation in 24 hours was only 0*8 mitlimetre. The 
velocity of the wind had always a very marked influence. 

The formulsB for the diurnal periods of the pressure, temperature, 
humidity, and velocity of the air and the temperature of the surface of the 
sea having been computed, after Bessel's method, in 1876, 1 give the com^ 
puted values, with maxima and minima, and their epochs, in the following 
table. The calculations have been made by Mr. A. Steen, first assistant at 
the Meteorological Institute. The calculations are based upon the observa- 
tions of 81 days, divided in three periods, namely, June 28 to July 8, July 
17 to 26, and August 4 to 18. No hourly observations were made in the 
intervening days, when the expedition was lying at Thorshavn (Faro) and at 
Reykjavik (Iceland). 

It will be observed that the diurnal variations of all elements are very small 
compared with the variations on land stations. The curve of pressure shows 
the remarkable fact that the principal minimum occurs in the morning hours 
—a fact found also in other places of the sea. The vapour tension has the 
same period as at the continental and tropical stations, with a slight 
minimum at the warmest part of the day. This is not an apparent pheno- 
menon, caused by the psychrometer, which gives a lower tension in a fresh 
wind, because the velocity of the wind has a minimum at the same time as 
the vapoiyr tension. The diurnal change of the temperature of the sda 
surface is so slight that its amplitude is only 0^*1 C. The maximum and 
minimum show a retardation in time compared with those of the temperature 
of the air. 

The diurnal periods here given belong to the region of the sea between 
Norway, the Faro Islands and Iceland, and the parallels of 62° and 66° north 
latitude, the summer (end' of June to middle of August) during weather 
generally ** overcast," "windy" and '* wet." 



Postscript, January 29tA, 1878. 

The effect of the ship's change of position has been eliminated, so far as 
possible, by two circumstances : — 1. That the ship's clock from which. the 
hours for observation were taken was set to true local time each noon ; and 2, 
that the change of position was first westwards and then eastwards back to the 
same meridian, which circumstance acts as a perfect compensation. It is 
frirther to be remarked that during very heavy weather the ship did not alter 
its position in any appreciable degree, that in working weather a good part 
of the day was spent in dredging and sounding, during which operations the 
ship was stationary for many hours. The mean rate westwards or east- 
wards was therefore slow. 

I will also mention that in the computation of the diurnal variations 
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• is the probable error of a single value of the respective elements as determined by observa* 
»ii for any hour of the diamal period. 
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carrections* hsTe been applied for the change of the absolata values of 
eaeh reepective element from the commencement to the end of each period. 
The application of these corrections iroproved the curves in an appreciable 
way. 



DISCUSSION. 

Mr. Lauqhtoh said that the instrument ProfeBsor Mohn had used for deter- 
miniog the speed of the ship, was invented man; years ago by a clergyman, well 
known in the engineering world, the Rev. W. Bertbon. The idea of the instru- 
ment ie very pretty, but, in practice, it has not won favour. The pipe projecting 
from the bottom has beeu lound liable to be torn off, by fouling the buoy rope, 
when the ship is at anchor in a tide way ; sjid, in big ships at least, the measure- 
ments of speed have not proved satisfactory ; it is suspected that a good deal of 
water hangs, by friction, to the pipe and the keel, and talces off a part of the 

* This if a correction for the change dne to lapse of time, at also change of ahip'a 
position. Tba eonection referred to has evidently been applied to the means in tlie 
table marked " mean of observed valnes," so that the absolute means ol obteired 
values are not given. [Ed.] 
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presRare which should affect the register ; possibly, in a small vessel, like that 
in which Professor Molin had observed, this source of error might be less im- 
portant. 

Mr. Symons said that a similar instrument had been described at the Edin- 
burgh Meeting of the British Association (1871), under the name of Fletcher*8 
Khysimeter, but, owing to the possibility of a barnacle getting on the pipe and 
stopping up the hole (when, of course, the apparatus woiud not be of much use), 
and other objections, it was thought that the Rhysimeter was not practicable. 
lie was very glad to see that a number of simultaneous observations had been 
made with a mercurial barometer and an aneroid ; but, as regarded hygrometry, 
he thought that it would have been far preferable if a Kegnault^s, or some other 
Dew-point Hygrometer, had been used instead of a DanielFs, as the latter 
instrument was much inferior, very difficult to read, and, he might almost say, a 
thing of the past. With regard to th^ Atmometers, he believed that the results 
would be seriously impaired by the insplashing of water when exposed to rain, 
and, when sheltered, other sources of error arose — the determination of the 
amount of evaporation was terribly difficult. 

Mr. Greaves expressed great pleasure at the determined endeavour of Pro- 
fessor Moho to acquire a more perfect knowledge of the rate and extent of 
evaporation. The courage that carried on such investigations on board thip at sea 
waa most praiseworthy. He also commended the determination to surround the 
measuring pan with a larger vessel, similarly filled, and the endeavour to main- 
tain equflJ mfluences acting on both vessels. He hoped that models, or at least 
full-sized drawings, of the atmometers could be procured. The perpetual log 
invented by Rev. W. Berthon appeared to be the instrument described in the 
paper as used for determination of the ship's way, a full description of which 
appeared in the Nautical Magazine for 1850. A log on this principle was fixed 
ana used in the *^ Courier " Channel Island steamer, and in somejships in the Navy. 
He had seen and examined one in 1850 in the " Bee,*' steam tender to the 
** Excellent," but presumed that some uncertainty must have attended the indi- 
cations as the use of it had not been extended. The principle, however, deserved 
trial and encouragement, the perpetual indication being, if only a reasonable 
approximation, a very great point to acquire. 

Mr. Field agreed with Mr. Greaves, that it was very desirable that models 
of the Atmometers should be sent over. The results should be received with 
great caution, asthe Atmometers were so small, only about five inches in diameter. 
It was stated that the observations from the sheltered Atmometer agreed with 
those from the unsheltered one. This, in his opinion, instead of confirming the 
accuracy of the results, threw great doubt upon them, as the comparative experi- 
ments ne had made proved tnat the evaporation from a sheltered atmometer 
differed greatly from tnat from one which was fi*eely exposed to the sun and air. 
The instruments might very probably give the evaporation correctly from them- 
selves, but he doubted extremely whether they could be taken as giving the 
evaporation from the sea. 

Mr. Strachan said that if Professor Mohn's statement was correct respecting 
tlie ** pumpine " of the barometer, there must have been something wrong in the 
verification of the instrument, which was done at the Kew Observatory, the 
most valuable part of the test being as to its liability to ** pumping." It was a 
departure from the usual practice, not apparently judicious, to employ a screen 
within a screen for shadine the thermometers, and placing them about fifteen feet 
instead of four feet from the deck. The psychroroeter observations made by so 
careful an observer should be received with considerable interest, because the 
wet-bulb thermometer was exceedingly difficult to manage in such low tempera- 
tures, and no good and reliable observations of this kind had been made in high 
latitudes ; first, because of the instrumental difficulty, there being no thermo- 
meters hitherto used absolutely correct below the freezing point, though the 
smallest part of a degree at the low range told upon the results deduced ; and, 
secondly, because the vapour tension curve for low temperatures is uncertain, 
and, consequently, the humidity, dew-point, &c., partake of the uncertainty. As 
to Daniell's hygrometer, it was absurd to suppose that so sluggish an instrument 
could be relied upon in low temperatures. With respect to evaporation from 
sea water, Profetssor Mohn had undertaken a most desperate investigation, beset 
with difficulties. His atmometer, the only novelty described in the memoir, was 
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indeed, in principle, the same as Babington^s. It did not impress him with any 
coniidence that it woald solve the problem of evaporation, nevertheless the 
observations would deserve attention. It was stated that the diurnal curves had 
been deduced from Bessel's formula ; but, since the observations had been stated 
to have been made hourly, it did not appear that Bessel's formula was 
wanted in the matter at all. For his own part he must say that he 
believed the observations taken in British ships would compare favourably 
with any others, but the evil was that, although expeditions were organisea 
for scientific purposes, yet the results were suffered to remain undiscussed for 
years. This was the case with Sir James Ross's expedition to the Antarctic, and 
numerous expeditions to Arctic regions. Great care was usually taken in pre- 
paring instruments, &c., but it appeared to be nobody's business to examine 
them on return, correct the observations, reduce and discuss them. He thought 
that the Royal, the Astronomical, the Meteorological, and other Societies, should *. 
not only make it a duty to originate such expeditions, but also to see that their 
ulterior objects were properly carried out, then there would be a chance of some 
useful results for the public money. 

Mr. C. Harding said that the details of the construction and exposure of 
instruments added much to the value of the Paper. He, however, considered 
that too little had been said of the method followed in the discussion of the 
observations. He thought the barometer curve peculiar, and that too much 
reliance should not be attached to the results shown ; the period was too short, 
being only 31 days. He wished to know whether in the discussion of the obser- 
vations allowance had been made for the effect of the ship's progress — the ship 
being a steamer, might have run rapidly from an area of low pressure to one of 
high, or vice versa ; in either case she would cut out for herself a range of the 
barometer which might seriously interfere with the ordinary diurnal ran^e. JBe 
also thought that if the actual observations themselves were not published, the 
ordinary means should be given. 



Bepobt on the Phenological Obsebvations fob the Yeab 1877. By 
the Rev. T. A. Pbeston, M.A. 

[Read December 19th, 1877.] 

Hetubns have been furnished from the following places : — 

I. Babbicombe, Devon. E. E. Glyde, F.M.S. 

II. Trusham, Devon. Rev. W. Moyle Rogers, 

m. Yeovil, Somerset. Rev. J. Sowerby. 

IV. Salisbury, Wilts. W. Hussey. 

V. Strathfield Turgiss, Hants. Rev. C. H. Griffith, F.M.S. 

YI. Isleworth, Middlesex. Miss E. A. Ormerod, F.M.S. 

Vn. Marlborough, Wilts. Rev. T. A. Preston, M.A., F.M.S. 

Yin. Addington, Bnckingham. John Mathison. 

IX. Watford, Hertford. John Hopkinson, F.L.S., F.M.S. 

X. Maldon, Essex. E. A. Fitch. 

XI. Ware, Hertford. Lieut. R. B. Croft, F.L.8. 

Xn. Cardington, Bedford. J. McLaren, F.M.S. 

Xm. Bishop Frome, Hereford. Rev. H. L. Graham. 

XIY. Churchstoke, Montgomery. P. Wright, F.C.S., F.M.S. 

XY. Great Cotes, Lincoln. J. Cordeanx, B.A. 

XYI. Killingholme, Lincohi. Rev. J. Byron, M.A., F.M.S. 

XYII. Llandudno, Carnarvon. J. Nicol, M.D., F.M.S. 
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These returns, though not equal to those supplied last year as regards 
numbers, are &r more satisfactory as regards details ; many of the observers 
having evidently entered into the spirit of the inquiry. It is unfortunate that 
our northern observers have ceased sending records, the additions to the Hst 
being almost entirely from the southern parts of England, and only seven of 
the original observers have sent in any returns for this year. 

The request for specimens has been very shghtly attended to; observers 
may have imagined that these were asked for in order to make sure that they 
bad observed the right plants, and therefore, having proved once that they 
were correct, there was no need to send specimens in future. The great use 
made of the specimens last year would, it was hoped, have shown that their 
value was of far greater extent than this, but this appears not to have been 
the case. I can only repeat the request, that specimens may be sent in 
future. 

In drawing up the first table, the same rules have been observed as on former 

occasions, only that in almost every instance where (?) has been inserted, the 

actual words of the observer have been given in the ** notes on the several 

species," and an *' n " has been put wherever any note or remark has been 

^ven in the original observations. 

A second table has been given this year, comparing the dates of previous 
^ears as far as it has been possible to obtain them; and the ** notes'' have 
l)een drawn up from a comparison of the two tables. 

From the first table may be gathered the difference of climate between two 

stations. As a rule, the same order of flowering may be observed this year 

^ma in 1876, viz. that plants came into flower first in the 3W of England, at 

^Xrusham, and then in regular order to the north of Lincolnshire, at Great 

^Dotes, where plants were generally latest in coming into flower. Isleworth 

^^eems to be an unusually backward locality ; the dates given may be relied on, 

IS the observer is extremely accurate and careful ; of course there are excep- 

ions, but the more important ones will be mentioned in the ** notes." 

From the second table may be deduced the general state of the weather, 

regards temperature, and to a certain extent moisture. There is no doubt 

mt that damp acts more powerfully than cold in retarding the flowering of 

Lome plants, and this has been particularly evident this year. Nurserymen 

"^»vere complaining of the lateness of the season in April, though by that time 

lere had been but very Uttle frost. The previous November and December 

been unusually mild, and the great complaint in many places was that 

"* * things were coming on too fast." "Many plants came early into flower," 

"^vas the remark from Addington in January, "vegetation unusually and 

Abnormally forward " at Great Cotes in February. This mild weather lasted 

tdll the end of February, when a very cold period set in; all plants, therefore, 

^^hich came into flower before that time were rdore advanced than usual, but 

daring March, very slight progress indeed was made; "progress of Sloe, 

CJoltsfoot and Sallow remarkably slow," is the remark from Maldon. At 

Marlborough, 5 species of wild plants came into flower in January, 17 in 

February, but only 9 during March, a most unusually small number. On 
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TABLE n,^C(mtinu4d. 



nd Name. 



7« reptant ) 

) ........ I 

ffXUM ROBBB- 

M (Herb 

Ml Aparim I 
w) I 

OUJJU BB- 

Dutch Clo- 



miUiaamer" 
Iyer-weed) 

ird*B-l6ot) . . 
iikemnim 



YeoTil. 
III. 



tm ( 
(Ox-{ 



Pilo-l 
(Monee-ear -^ 
ireed) ( 

(Baggedj 

jrnit praien- 
)adow Vetch- 



1 



iver Ehaoi ( 
'OPPJ) ... I 

Puud'oeofui 
wirif) .... 



eamna 



(Dogj 



.▼▲ Stltbb- 
(Common 

f) 

kjft tjflvatiea i 

e Wouod- j 

.«•. ..... ' 

Jobhan mon- 

(Broad WU^ 

nrb) 

iEM Ulmaria 
ow-8weet).. 

'ATTBBA NIGRA | 

: Knapweed) | 

urn verum \ 
w Bedatraw) j 

kttu arvintis 
Thistle) .. 

kus arvtntU ) 
;ow-Thi8tle) | 

▼0LVULU8 J 

7M (Greater) 
ireed) ; 



875I April 25 
876 April 25 
April 13 
April 23 
April 29 
May XI 



877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

87s 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

875 
876 

877 

87s 
876 

877 

8751 
876' 

877' 



May 



30 



Stratbfield ^^^^^^ 
TurgiM. AB^eworvn. 



V. 



VI. 



Marlbo- 

roogh. 

VII. 



May 6 
May la * 



May 18 

. « 
May II 
May 21 

.... 
May 13 
May 25 



May 3 



May 4 
April 23 
Feb. II 



n 

May 1 

May 14 



May 22 

• . . • 
May 17 
May 29 

.... 
May 14 
May 12 
May II 



• • • 

• • • 



May 4 (r; 

June I 
May 25 

• ■ • • 

Jane 6 

May 18 (?) 
June XI 

• • • • 

June 3 

June 19 (?) 

. . • « 

.... 

June 12 

June 9 

June 13 

June 12 

June 21 

June 18 

June 16 

• • • • 

June 10 
June II 

■ • • 

June 23 
June 18 
June 22 
June 18 



June 26 
July 16 

.... 
June 19 



Aug. I 

July 27 

Aug. 14 

July 6 

July 2 

July 18 



May 17 (?) 

May 5 (?) 

May 13 

.... 
May 10 
May 21 
June 25 
May 25 
May 25 

. • • • 
May 31 
June 10 

May ^3 P) 
June 12 

June 22 (?^ 

June 10 (?) 

June 5 
May 17 (?) 
May 20 (?) 

June I 

• • • • 

May 23 
May 30 ^?) 

.... 
June 2 (?) 

June 2 
June 27 (?) 

June 10 

June 15 

June 8 (?) 

June II (?) 

June 6 (?) 

June 8 
June 12 (?) 

June 14 
June 9 (?) 

June 13 

June 15 
June 8 (?) 

June II 

June 12 

• • • • 

June 24 (?) 
June 17 



May 10 
April 16 

Mays 
April 26 (?) 

May 4 
May 19 

May 3 
May 18 
May 15 
May 15 



Cardington 

xn. 



Great 

Cotes. 

XV. 



June 16 

Aug. 13 

June 30 (? 

June 24 

.... 

June 26 

June 24 (?) 

July 14 (?) 

July 3 (?) 

July 2 (?) 

June 30 (?) 

Julys 

July 3 

Juiy V (?) 
July 20 
July 31 

July 5 (?) 
July 4 



May 28 

June 2 
May 13 

May 18 
May 26 
May 16 
May 27 
June 5 
May 16 
May 27 
June 7 
May 16 
May 25 
May 15 

May 20 (?) 
June 6 
June 10 
May 27 
June 10 
June 16 
May 21 
June 13 
June 15 
May 30 

June 4 (?) 

June 14 

May 30 

June 13 

June 13 

June 5 

June 19 

June 14 

June 9 

June 19 

June 22 

June 17 

June 21 

June 14 

June 17 

June 24 

June 22 

June 7 

June 29 

June 28 

June 24 

June 27 

June 27 

July I 

Julys 

July 4 

July 10 

July 5 

July 25 (?) 
July 10 

July n (?) 
Jnly 25 



Mays 

May 4 

May 12 

May 20 

May 3 

May 24 

May 13 

May 16 

May 24 

June 9 

May 31 

Junes 

June 7 

May 24 

May 25 

June 6 

May 30 

June 7 

May 20 

May 15 

May 14 

May 28 

May 18 

May 28 

May 23 

May 31 

June 8 

June I (;) 

June 13 

June 14 

May 24 

June 7 

June 13 



• • 



■ « • « 

June 15 

June 21 

June 9 

June 9 

June 14 

June 5 

June 18 

June 16 

June 13 

June 14 

June 18 

June 24 

June 26 

June 19 

June 22 

June 29 

June 24 

June 7 

June 16 

June 21 

June 25 

June 27 

June 29 

June 26 

July 6 

July 6 

June 18 

July 10 

July 14 

• • • • 

July x6 
July 17 



May 24 (?) 
May 13 

May ^2 (?) 
May 31 

• • • • 

June 3 
June 5 

• • . . 
June 5 



May 31 
June 2 



June 12 

. . • • 

• • . . 

• • « • 
. • . . 
.... 
. . . • 

May 9 

May 28 (?) 

June 5 

June 10 

• • • • 

June 21 



• • 



June I 
June 



17 



June 15 
June 6 
June 15 
June 21 
June 3 
June 17 
June 21 



.... 
• . . . 
• • • • 
.... 



June 18 (?) 

• • . . 
July 2 

.... 
July 7 
July 9 



July 9 
June 30 
June 22 
June 27 

• • • • 

July 9 

July 18 

July 7 

July 29 

Aug. 6 
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referring to the Table it will be seen that during January and Februai 
plants were about a fortnight earlier this year than last, whilst the iTy -leave 
Speedwell (Veronica liederifolia)^ No. 58, was in flower in December in mai 
places, and when found this year was frequently in seed. At Cardington 
was three weeks earlier than in 1876 and five weeks earlier than in 187« 
Besides this species mentioned, the Whitlow-grass {Draha vemd). No. 1 
and the Barren Strawberry (PotentilUi Fragariastrum)^ No. 26, were also i 
flower in December, and stray specimens of the Herb Robert {Geraniw. 
Bohertianum)^ No. 16, were also not uncommon in January and Februftr 
It has been noticed that wherever a plant came into flower before Marc 
it was earlier than usual, but where it could not flower before the end < 
March it was late. The Daffodil (Narcissus Pseudo -narcissus). No. 69, is 
good instance of this, being earUer where it flowered in February, but onl 
at its average date at Cardington, where it did not flower before the middl 
of March, whilst the Butter-bur (Petasites vulgaris) , No. 86, and the Sallo* 
(Salix caprea)f No. 65, which had to wait till the end of the month, wei 
from 10 to 20 days behindhand. 

The weather became milder at the beginning of April for a short time, bu 
turned very cold before the end of the month, and May was especially cok 
We can therefore see why the Milkwort (Polygala vulgaris). No. 10, was s 
much later than usual this year. The Herb Bobert, No. 16, was also vei 
late wherever it flowered in May, for the early specimens which flowered i 
January and February did not last long, and the proper time of flowerin 
was much later than usual this year. As an instance of the very slo 
progress of vegetation may be mentioned the fact that at Bishop Frome 
Hawthorn Tree, which was in bud on February 28, did not open its flowei 
till nearly April 24. At Great Cotes ** vegetation was remarkably back 
ward " in May, and the Elm and Oak were showing scarcely any appearanc 
of leaves, and wheat was '* fully a month behindhand." 

The cold of May gave place to a warm June, but not till the middle of tb 
month did vegetation seem to be up to its proper state. By that time a fei 
plants were a little earlier than last year, but only by a very few days. 

The temperature of July was below the average, and August was a ver 
wet month. Harvest at Great Cotes did not begin till August 20. V Whes 
was very much sprouted," and it was '* probably the most disastrous harvef 
known for the last 20 years.'* 

The year, as a whole, was very unfavourable to vegetation ; the bitter col 
of May checked the growth of plants, and by the autumn there was compf 
ratively little new wood, and that not properly ripened. 

The following notes of foliation, taken at Isleworth, will be interesting :— 

It seems as if the date of first foliation in 1876 and 1877 had varied, bi 
was rather the earlier in 1877, and that subsequently (relatively to the grei 
heat and drought of the summer of 1876) change of tint then occurred i 
several cases unusually early, followed by late fall of the leaf, and in the Oa 
especially persistence on the boughs after withering instead of the natural^fal 
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There was also a difference in the method of foliation of the Ash Tree. 

Tbe commencement was about the same date in both years, but in 1876 the 

leafage developed very slowly and nngenially, whilst in 1877 (in the wet and 

genendly nnfavoorable spring), the Ash leaves in this district came on 

heartily and well, but notably progressing more daring groups of wet and 

eloody days than in sunshine. 

I should like to make something more out with regard to this in con- 
nection with the sayings about (I believe) the Ash preceding the Oak being 
the sign of a hot summer. If one kind of weather does precede another, the 
. special leafage depending on it would be of interest, but, however, this is all 
doabt. 

Lme, 1876. Leaves so far expanded on the upper part of the trees as to 
hide all but the main branches on April 29. First change of tint July 21 
(ttiis unusually early from effects of heat and drought), change of tint and 
M of leaf continuing through the summer till October 14, when many were 
tlntost leafless. 1877. First sprinkling of leaves about May 10 ; change of 
tmt August 22 ; defoliation October 21. 

HoRSB Chestnut, 1876. Leaflets slightly expanded at beginning of 
^pril ; change of colour about August 18 ; trees not bare till after Novem- 
^ 11. 1877. Leaflet expansion as in previous year ; change of tint 
^<^y a month later, September 18 ; fall of leaf appeared complete on 
KoYember 1. 

Stcamobe, 1876. First leafage, about 8 inches in length, May 2 ; the 
^'^ bare November 22. 1877. Leaves (same size as above) observable 
(omewhat more than three weeks earlier, April 8 ; fall of leaf somewhat 
%>re than a fortnight earlier, November 5. 

&AWTH0BN, 1876. Leafage beginning of May ; change of tint August 18. 
^^77. Leafage and change of tint, in each case, about a fortnight later than 
PfeviouB year. 

Ash, 1876. A few leaves showed on May 2, leafage proceeding slowly 
^^ several weeks; change of tint on September 12; several bare on 
November 22. 1877. First noticed at a later date. May 15, but then many 
^''^^ bursting inta leaf, and leafage proceeded well (but apparently best on 
^^'^^p and cloudy days), so that on the 9th of June they might be considered 
^ leaf; M of leaf, but with little alteration of tint, on October 14 ; and 
^^8 bare or defeated October 28. 

^Uf, 1876. Slight expansion of leaves on lower branches April. 11 ; 
^^fage well established May 28 ; change of tint about September 22 ; some 
^^'e November 28. 1877. Same amount of expansion mentioned above 
^^^^^nrred now about three weeks earlier, March 28 ; other changes coincided 
^^^ost exactly with dates of previous year, till fall of leaf, which took place 
^^ the beginning of November. 

%IB0H, 1876. Leafage about May 21 ; change of tint about September 8. 
^-^7. Leafage about May 21 ; change of tint about September 21. 

^ncH, 1876. Leaves scarcely an inch-and-a-half long May 2 ; partially 
"^own and curled August 19 (this apparently under the influence of heat and 
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drought) ; defoliation established about November 17. 1877. Leafage 
inch or more long April 28 ; change of tint August 27 ; many kees cl 
November 5. 

Oak, 1876. Leaves about half-an-inch long May 2 ; change of tint abo 
September 18 ; some fall of leaf about the beginning of September, but 
leaves, which had rather a blighted than autumnal look, adhering till 
the beginning of December, some still remaining on the 9th. 1877. Fir^ 
leafage, of similar size to above, April 26 ; change of tint (as in previocB 
year) about September 18 ; trees generally clear about November 16. 



Notes on the Several Species. 

1. Anemone nemorosa. U. by March 21 ; IV. abundant March 2^ 
VI. in flower April 2 ; XTTT. several March 19, in bloom by March 30. ^ 
Marlborough specimens were found on February 16 and 27. It is considers ' 
to be ** very late " at Addington. The amplitude is smdll, only 29 days. 

2. Ranunculus ficaria. n. several January 11 ; Viil. a good maik. J 
February 8 ; XIII. several February 16. A specimen was found at MarH 
borough as early as January 5, a second not till January 19. In the souttv 
westerly parts of England this species appears to have been unusually earl^ 
At Great Cotes it was as late as March 8, whilst at Killingholme it was a^ 
early as February 18. Amplitude very great, 68 days. 

8. Ranunculus acris. XIII. several May 19. This species appears t^- 
have come into flower a very few days later than in 1876 : but from th- 
unusual mildness of the earlier part of the year, fine specimens were i=3 
bloom in February ; at Cardington they were gathered on February 19 
and at Marlborough on January 6 and February 19. At Addington it wa^ 
not in flower by the end of April, but in several places it did not flower^ 
before the middle of May. 

4. Oaltha palustris. XIQ. in bloom March 22. At Marlborough m 
specimen was found on February 8, and at Salisbury two plants wer^ 
observed in flower on March 2, and it was ** plentiful ** on March 16 ; sc:: 
that it was long coming into flower. The amplitude is very great, from* 
February 9 to April 6, 66 days. 

6. Papaver Rhaas, IV. plentiful in one field May 81, which is remark- 
ably early. VI. in flower June 18. It is curious that so few notices of this 
conspicuous flower have been taken. 

6. Cardamine hirsuta, II. infullflower before January 81; XTIT. in flower 
April 20. It is a plant which can easily escape detection, but it is curious 
that it has not been seen in flower at Isleworth before the end of April. 

7. Cardamine pratensis, XIII. several April 20 : at Marlborough 
coloured buds were found on March 14, but no flowers till April 1. It was 
rather earlier this year than in 1876 ; but the amplitude is very large, from 
March 14 to April 26. 

8. Draha vema. H, several by February 16 ; in. in flower in previous 
December; VI. in flower February 16 ; XIV. seed April 28. Considerably 
earlie than in 1876. 
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9. Viola odorata. U. several by February 16 ; VI. in flower March 23; 
XY. namerons on February 24. It is difficult to avoid thinking that 
cultivated specimens have sometimes been observed. At Strathfleld Turgiss 
it is always remarkably early, whilst at Isleworth it was very late this year, 
though cultivated specimens were in flower on March 9. 

10. PolygcUa vulgaria, XIY. in flower June 12. Had the observers at 
Tmsham and Salisbury not been botanists, the extremely early notices from 
those places might have been questicmed. At Ware it was as early as 
May 2, and at Babbacombe '* by June 20.'* It is later than usual this year. 
The amplitude is very great, being as much as eighty days, 

11. LychnU Fhs-ciicidi. Rather later than last jear; but it is curious 
that it was as early as May 15 at Trusham, and ** full '* at Maldon on 
May 16, whereas nowhere else did it flower before the end of May or begin- 
ning of June. 

12. SuUaria Holostea. XIII. several March 16. It was decidedly 
earlier this year than last, but the difference between the dates in the south- 
west and east of England is very great, as much as two months in some 
plaees. 

16. GsBANiuM BoBEBTiANUM. This specics was later this year than last, 
but owing to the very mild weather in December and January, specimens 
were found in flower in January and February, but which were afterwards 
killed by the cold. This is probably the reason of the very early dates of 
Trusham and Strathfield Turgiss. At Yeovil, a specimen was gathered in 
flower in January, and again on April 20, and at Marlborough on February 
25. At Eillingholme '* it may have been earlier " than May 80. 

17. Tbifouum bbfbns. XUI. several May 81. The lateness of this 
spedeB was generally noticed by observers. It was very early at Yeovil 
fMay 18), and very late at Addington (June 26). 

18. Lotus cornicvXatus, XITT. cultivated June 8. Later than last year. 
'^i-XEipHtude very small. May 26 to June 12. 

SO. Vicia septum. U. in flower April 80. XUI. several May 19. This 

^E^^cies lasted, at Trusham, till past the end of January. It was rather later 

year than last, but was late at Ware (May 27), and extremely so at Isle- 

'^rih (June 22). [The specimen from Salisbury was in seed.] 

1. Pbunus 8FIN0SA. 11. by February 21. This species is earlier this 

than last, but it was long in coming into full bloom, and this may in some 

^^^9*^ account for the great amplitude. At Salisbury *' 8 bushes with 2 to 8 

*^"^^ii flowers and several buds white, some bushes quite green" on February 

^* At Marlborough specimens were found in flower on February 5, 6, and 

^^^*3rch 17, 24 ; at Maldon on February 16, "Sloe bushes begin to look quite 

^^^^■^Ot with flower-buds," and yet not till March 17 were there " a few full 
bL 



24. PotentUla anserina, 11. in flower by May 22. IV. plentiful May 
^^ ; very late at Bishop Frome, and late at Isleworth. [Specimen from 
^*^worth very vigorous.] 

S6. PotentiUa Fragariastrum. Xm. in flower February 11. At Yeovil 



64 QUARTERLY JOURNAL OF THE METEOROLOGICAL SOCIETT. 

it was in flower in December, 1876. It was considerably earlier than nsiz 
tbis year, but its amplitude is extraordinary, being as late as March 22 
Isleworth, and April 8 at Great Cotes, a period of over 100 days. 

26. Bosacanina. XTTT. seyeralJune 17. After making all due allowance 
it is curious to notice how very constant the date of flowering of this sped-t 
is, not only in successive years, but also thoughout England (as far as oi 
observations extend). 

28. EpUobium montanum, XUI. in flower June 80. Very late a 
Salisbury. 

80. Anthriscus sylvestris, U. several by April 12. XIQ. several April 2^ 
At Isleworth a specimen was found in flower on April 4 ; at Marlborough c 
February 5, 14, and April 1 ; at Lewisham on February 9 ; and at Watfos 
it was out a week by May 6. This is a plant which often flowers at od 
times, as will be seen by the above notes ; and this may account for the veK 
early date at Yeovil. It was generally early this year, and at Marlborong 
lasted throughout the summer, specimens being still in flower on November It 

82. Galium Aparine. V. abundant May 15. The very insignificas 
flowers of this species may often be overlooked, and this may account fc 
some of the late dates, especially at Babbicombe (June 14), but it is ves 
much later in the eastern counties than in the western ones. It is late J 
Salisbury, considering the locality. [The specimen sent was in seed.] 

86. Petadtes vulgaris. lY. upper flowers withered March 27. This is 
very difficult plant to observe ; at Marlborough it was in flower in Decembtf 
1876, but the damp seems to affect it considerably, though growing i 
essentially watery places. 

87. TussiLAOo Farfara. n. by February 21 ; lY. several March 2$ 
ym. several February 18 ; Xm. several March 7. This species is as ma<^ 
as a month earlier this year than last at some places. The date fa 
Strathfleld Turgiss (May 5) must probably refer to an unusually late speei 
men. It lasted till May 2 at Marlborough.. 

89. ChrysantJiemum Leuranthemum, Remarkably early at Trusham (Ma; 
2), and unusually late at Marlborough (June 7). At Salisbury, it was no 
general till June 16. In 1878 it flowered at Salisbury on May 18, and i: 
1874 on May 7. 

41. Senecio Jacobaa. YI. in flower July 1. At Marlborough specimen 
were found on June 19, but they came very slowly into flower, and it coul 
hardly be said to be in flower till July. 

42. Centaurea nigra. VI. in flower July 1. 

48. Carduus lanceolatus, 11. by July 14. Bather later this year than i 
1876, but earlier than in 1875. 

44. Carduus arvensis. Both in 1876 and 1877 it flowered earliest t 
Great Cotes, usually the latest station for other species. 

45. Sonchus arvensis. VII. by July 27. It was remarkably late both f 
Marlborough and Strathfleld Turgiss. It was universally later this year tha 

last. 

46. Hieracium PUosella. VI. In flower June 5 ; XIV. in flower June i 
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At Salisbnrj it was " plentiful in one lane *' on May 24 ; and at Watford 
•* several " were observed on June 8. 

47. Campanula botundifolia. VI. " July 24, (?) "by'* apparently to-day, 
might be yesterday ; ** it is a late date, even then. The flowering of this 
species was very irregular. 

49. Convolvulus sepium. Unusually late at Marlborough and Great 
Cotes. [The specimen for Salisbury would indicate a rather earlier date.] 

51. Pedieularis sylvatica, H, in flower by May 22; IV. plentiful May 24. 

52. Veronica Chamadrys. YII. by April 26 ; XTTT. several May 4. 
This plant seems to have come out very early in some spots, but to have 
been subsequently killed by the frosts. It is very early at Yeovil ; at Strath- 
field Turgiss a specimen was gathered on January 14, and at Marlborough on 
January 4. At Salisbury one flower was seen on March 28, and one plant 
with two blooms on April 7. 

58. Veronica hederifolia, II. flower and fruit February 10 ; HI. in 
December, 1876 ; YI. flower and seed March 24 ; YII. all the year till the 
end of May, it was in flower in November, 1876 ; \JJLl. plentiful February 
9. Were it not that there are so few flowers to be observed in January, it 
would have been advisable to have omitted this species; it is possible, 
however, that a plant so variable in the time of flowering as this, may be of 
Bome importance in the investigations. now going on. 

54. Mentha aquatica^ YI. in flower August 6, in a favourable locality, 
approximate date August 1. It was rather later in 1877 than in 1876. 

65. Thymus SerpyUum^ 11. by July 4; XY. about July 14. Remarkably 

late at both these places. At Salisbury it was ** very scarce on July 12," but 

"hy the 22ndit was beginning to form masses on the high downs.*' In 1872, the 

d^te of flowering was June 1 ; in 1878, June 19 ; and in 1874, June 11. 

I^bu species has sadly escaped observation this year. • 

66. Prunella vulgaris, YI. date calculated by observer, even then it is 
^^ latest date recorded. 

S7. Nepeta GUcJioma. YE. full flower April 26; Yin. full April 10; 

in flower April 15. 
66. Galeopns Tetrahit. YI. in flower July 21. At Marlborough a 
limen was found on July 4, but no second one till July 25. [Specimen 
**x>:i^ Isleworth advanced]. 

6^. Stachys sylvatica, A specimen sent from Salisbury is dated June 16, 
^^>'tigh June 18 is the date given in the returns to June. 

Jjuga reptans, lY. plentiful April 80; XY. about May 24. A 
simen was found at Marlborough on May 1, and at Watford it *' must have 
, out a few days on May 18, not however on the 6th." It was early at 
^^^Til, but later than in 1876 elsewhere. [The specimens sent from Babba- 
^^^K^be were very much advanced, and that from Watford much advanced]. 
^1. Primula veris. IY. a good bunch and several with the first florets 
9 March 81 ; pretty numerous on the open down on April 14. It w$$ 
^^^^Qrally earlier than in 1876, Isleworth again appearing as the most back* ' 
spot ; the specimen sent was a cultivated one. 

^IKW SERIES. - VOL. IV. X 
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62. Plantaffo Uinceofata, IT. abundant in one place April 8 ; XIV. out 
several days May 81. At Marlborough it was in bud on April 14, but not in 
flower till April 24. At Addington it was very late. 

68. Merciirialis perennis. At Marlborough, the barren flowers were open 
Jan. 25, but the fertile ones not till Febniary 7. It was very early at Salisbury 
and was everywhere much earlier this year than in 1876. 

64. Utmus viontana. 11. by February 12 ; III. by February 16 ; VIII 
March 12, though February 11 is given as the date for U. cainpestrix bein< 
in full flower. At Lewisham it was fully out on February 2. The date foi 
Strathfield Turgiss seems incorrect. 

66. Salix caprea, II. this or a kindred species February 12; IV. "Palm 
Willow," February 7, very backward ; V. ** Salix " (male), flower Februan 
2 ; XIIT. ** Common Willow," several February 22 ; at Great Cotes, fertile 
flower March 27 ; and at Maldon, male Sallow Catkins begin to appeal 
yellow February 25. The extremely vague names render these observationi 
practically usdess. 

66. Corylus Avellana, U, full January 81 ; VII. by January 17 ; VIII 
full January 22 ; XIV. in flower January 20. Killingholme, pollen January 19 
Fertile flowers were observed at Yeovil by January 80 ; Salisbiury (both barrel 
and fertile), January 2; Strathfield Turgiss, Februaiy 16; Isleworth, Januar 
28 (barren "in flower"); Bishop Frome, February 8; Churchstoke 
February 6: Maldon (cultivated), February 10. The male Catkins are 8( 
long in coming to maturity, that perhaps the dates of the flowering of th< 
fertile flowers would be the better for comparison, though both ought to b« 
recorded. Isleworth again appears latest on the list. 

67. Orchis maculata. Addington, Bishop Frome and Churchstoke ar« 
all early ; the dates are almost too late for those of 0. niascula. 

68. Iris Psfiud-acorus. The specimen sent from Isleworth was rathe 
advanced, some flowers being over 

69. Narcissus Pseudo-narcissus. 11. freely by February 18; IV 
cultivated February 18. At Maldon, a few semi- wild by February 15. 

70. Galanthus nivalis. IV. several Jan. 18 ; VIII. full Jan. 22 ; XIV 
in flower January 25. At Lewisham, January 18 (possibly out January 16) 
and at Pwllheli, in North Wales, they were in flower more than a fortnigh 
(on January 24). The exceedingly small amplitude, only about 12 days, i 
very remarkable. 

71. Endymion nutans. XTTT. several May 2. At Watford, several Apri 
22 ; omitting Trusham (where it was very late), and Marlborough (where i 
wag early), there is a regular retardation of flowering from Yeovil to Ghrea 
Cotes, where it was later than last year, whereas it was earlier than last yea 
at the other stations. 



Entomological Notices. 

^niesehave been, as usual, remiurkably few; the notices furnished this yea 
are subjoined. 
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•72. Melolontha mikfari^. Isleworth, June 10 ; Cardington, June 9 ; 

Ion, June 2 ; Churchstoke, June 4 ; Great Cotes, June 15. 
"73 . Rhizotrogus solstitialis, Trusham, July 22 ; Isleworth, August 11 ; 
Oskz^dington, July 14. 

'7' 4. Apis mellifica, Salisbury, April 1, 9; Strathfield, twice in January; 
Xsl^^orth, March 19, 25 ; Addington, February 14 ; Maldon, February 8, 9, 
lO • March 18, 22, 28 ; Ware, February 20; Cardington, March 1 ; Great 
I, solitary March 5, numerous March 26. 
TS. Pieris Brasncoe. Trusham, June 8 ; Salisbury, May 7 ; Isleworth, 
29 ; Marlborough, May 25 ; Addington, May 6 ; Maldon, May 25 ; 
Cotes, May 25. 
TG. Pieria Rapa, Salisbury, May 7 ; Isleworth, May 7 ; Marlborough, 

1 ; Maldon, May 7 ; Churchstoke, April 20 ; Great Cotes, May 8. 
TT. EpinephUe Janira, Strathfield, June 17 ; Isleworth, plentiftd July 
^ to 14 ; Marlborough, June 19; Addington, June 18; Watford, June 11; 
Maldon, June 29; Bishop Frome, June 80; Churchstoke, June 29; Great 
Ck>te8, July 8. 

78. BtbU) Marci, Isleworth, May 8 ; Maldon, May 8. 

79. Trichocera hiemalis, Salisbury, January 9 ; Cardington, all January 
*iid February. 

O-onepteryx Rhamni, Salisbury, March 19 (?) ; Strathfield, March 14 ; 
^^Iborough, February 10 ; Addington, March 27 ; Cardington, March 26 ; 
Churchstoke, May 14 ; Great Cotes, April 4. 

CoUas Edtua. Strathfield, May 25 ; Marlborough, June 9 ; Addington, 
Jane (about) ; Bishop Frome, August 14 ; Great Cotes, July 14. 

Prom the preceding returns it seems that Insects were later than both in 
1^76 and 1875, and this is the general tone of the remarks when made by 
ooseirvers. The present year has been especially remarkable for the widespread 
•nd abundant occurrence of the Clouded Yellow (Colias t'dusa)^ with which 
'cro the Painted Lady (C. Cardui) and Red Admiral ( V. ctnlanta) in more 
™^ the usual numbers. As every record of the C Kdusa is important, 
*oo notices, as furnished by observers, are quoted. 

^* Xabbacombe. a large number of Clouded Yellow (C JEdtisa) appeared 
*ooci-t the middle of the month (of June), and continued till the end ; several 
1 ca-dgi^^ -wQTe old and worn specimens, and most probably they had all 
"y»>^iriiated since last autunm, the winter being so very mild ; great 
Mim^gjj^ also about the middle of August. 

^* Strathfield Tuboiss. The most remarkable feature of this month 
t^^Rtut) has been the occurrence of Colias Edusa in the greatest profusion. 
^^^ l>atterfly was first seen in this place on the 25th May, an unusually early 

~^* About 150 have been caught and examined, of this number 86 have 
"•^"^ killed and set. Of these only 4 were females. C Hyale not seen, 
wtnotigii diligently searched for. 
^■Xl. Mablbobouoh. First appearance June 9 ; enormous numbers were 

^^^ and as many as 170 captured by one person, many of these were 

iemiaes. 
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Vni. Addinoton. I make note of a very nnnsnal occurrence for thi 
district, that is, the appearance of the Clouded Yellow Butterfly (Colitu Edusa] 
I dare say I have seen as many as 20, and they are to he seen yet (Septem 
her 6). During a period of 28 years previous to this season, I have onl 
seen two specimens and captured hoth, a male and a female, hut they wcr 
years apart, the last in 1868. 

Xm. Bishop Fbome. Clouded Yellow rather common 'during AuguG 
and half Septemher. Before this year I had only seen one specimen in thi 
neighbourhood. 

XY. Gbbat Cotes. Observed an example of Colias Hyale in a field ( 
red clover in this parish on 19th June ; and on the 14th July a sing] 
example of Colias Edusa. 

Though occurring very early in England, it appears to have come out i 
its usual time on the Continent. The species was generally distributee 
apparently, over England, and even as far as Cumberland. 



Obnithological Notices 

80. Strix aluco (Heard). XII. several times in February ; XD 
January 17. 

81. Miiscicapa griaola (Seen). VIII. May 26; XII. June?; XIU. Ma 
19; XV. May 14. 

82. Turdtis musicus (Song). U. February 22 ; V. January 10 ; XD 
January and February ; XIII. February 1 ; XIV. February 6 ; XV. a 
February ; XVI. by January 1. 

88. Turdvs pilaris. XV. large flocks April 14 ; still lingering May 9. 

84. DauUas luscinia. V. April 9 ; VI. April 29 ; Vn. April 24 ; VID 
April 17 ; IX. April 15, 20; X. AprH 18 ; XI. April 15 ; XII. April 20 
xm. May 9. 

85. Saadcola (Enanthe (Seen). XII. June 25 ; XV. April 2, many Apr 
11, in winter dress April 24. 

86. Phylloscopus trochilus (Seen). XV. April 2 ; XVI. May 2. 

87. Phylloscopus collyhita (Seen). Xm. March 26 ; XVI. April 11. 

88. Alauda arvenns (Song). V. February 1 ; VI. February 4 ; XJ 
February 7 ; XII. February 7, 28 ; XIV. March 4. 

89. FringiUa ccslebs (Song). XII. February 7, &c. ; XTTT. February 1 
&c. ; XIV. February 4. 

90. Corvus frugiUgus (Building). IV. March 8 ; V. February 5 ; Vl 
March 10; VII. March 1 ; VIII. February 7 ; Xm. March 5; XIV. Marc 
6 ; XVI. March 4 ; (Eggs) VH. March 18. 

91. CucuiiK {Janonw (Heard). II. April 21 ; IV. April 28; V. April 21 
VI. April 28 ; VH. April 24 ; VKL. April 21 ; IX. April 19 ; X. May 2 
XI. April 28; Xn. April 28; Xm. April 16; XIV. April 24; XV. Apr 
25 ; XVI. April 27 ; (note changed) VI. June 9 ; VH. June 26 ; 13 
June 14. 

92. Hirundo rusHca (Seen). II. April 80; V. April 17; VI. May 
(numerous) ; VII. April 7 ; VIII. April 28 ; X. April 14 (numerous) ; Xl 
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[. April 15 (one reported April 8). 
9S. Cyptelus apia (Seen). V. May 4; VI. May 31 (plentiful); VII. 
^^:y 8 ; Vm. May 18 (plentiful) ; X. May 15 (plentiful) ; XI. May 14 ; 
^H. Mav 81 : XIU. Mav 8: XIV. Mav 18: XV. Auerust 80 : XVI. Mav 16. 
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94. Columba Turtur (Seen). YII. May 8 (and heard) ; YIII. May 9 
Xn. May 10 ; XHI. May 7 ; XV. May 26. 

96. Perdix cinerea (Egg). V. May 2 ; VII. May 7 ; XII. April 27 
XIV. April 24 ; XV. paired February 6 ; (young) VIH. June 18 ; XII 
June 12 ; XIV. June 5. 

96. Scolopax rusticola. No notices. 

97. Frog's Spawn. IV. March 6 (nearly hatched) ; V. March 2 ; VI. b; 
February 14 ; VII. February 16 ; VIII. February 18 ; X. March 4 ; XI. 
March 80 ; XH. March 19 ; XIV. February 24 ; XV. March 17 ; XVI. 
March 4. 

The same results as to the weather may be deduced from these ornitho- 
logical notices, as were done from the botanical. The early part of the year 
being mild, the singing of the Thrush, Blackbird, &c., was unusually early, iA 
fact it had commenced in December. In March nesting operations were 
rather retarded. In April notices were rather earlier than in 1876» and in 
May rather later ; but, though these notices may become of value when 
extended over a long period, they are at present too fragmentary to serve as 
any foundation for general results. 

The notices for the last two months must be carried over to next year, as it 
is important that the report should be in the hands of observers mnoh 
earlier than it was this year. 

In Table m. the species are arranged 'in the order of flowering as deduced 
from the average of 10 years at Marlborough. 





DISCUSSION. 

Mr. Budd had noticed that the Beech maats were very plentiful in Devon- 
shire this year. He would like to know if the backwardness in the flowering of 
plants was due to absence o£ sun or low temperature. 

Mr. Symons believed that the main mischief to plants was due to two or three - 
nights of great cold in May. 

Rev. T. A. Preston observed that the blossom, not only of the Beech, but of 
most plaiit«t, was abundant for a time, and that much fruit had set, but had been 
destroyed by the frosts of May. Nuts were very plentiful. 

Mr. Budd had also observed that nuts were ver}*^ plentiful this year. There 
was an old saying in the West of England, 

" Nits and Pits," 
meaning that when nuts were plentiful, pits (graves) would be also. 



'* Description of F. Bogen's Standard Siphon Barometer.'' Exhibited by William 
Marriott, at the Meeting on June 20th, 1877. 

The chief features of this barometer are such, that it can easily be put together 
and taken to pieces again in a few minutes, that it occupies little space, and 
affords great security and convenience in travelling. The long leg of the siphon 
consists of a tube of the same diameter throughout, closed at one end and sup- 
plied with a wooden cleaning rod, and a glass stopper which has a fine hole 
passing through its centre. This tube can oe filled with mercury in less than a 
minute ; the stopper is then inserted, the hole through which being closed by 
the finger, the tube is inverted, and a portion of mercury allowed to flow away 
to produce a vacuum ; the tube is then brought to a horizontal position and moved 
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gently, but in quick succession, to and fro, to allow all air (if there should be any) 
to rise freely to the upper side of the tube, and by gently inclining the tube the 
bubbles of rarefied air will be made to unite and travel upwards along the tube 
and allowed to escape at the top ; the tube is then refilled to the brim. By this 
means a perfect vacuum can be obtained, such as could hitherto only be pro- 
duced by an air pump, especially if the operation of extracting the air be repeated. 
The short leg of the siphon is of the same diameter as the long one, and is formed 
with a semicircular bend at one end ; at the end of this bend is a socket to re- 
ceive the open end of the long leg. The open end of the long leg is ground to 
fit airtight into the socket, so that the long and short legs can be instantaneously 
pat together or separated. 

The long leg having been filled with mercuiTf as just described, and the short 
leg having also been partly filled, the socket of the latter is placed over the open 
end of the former. The siphon so formed is then brought gently to a horizontal 
position to unite the columns of mercury in the two tubes ; and with careful 
manipulation, all air can be excluded or extracted from the long leg. The 
barometer is mounted in a stand composed of a small slab with three legs radiat- 
ing from it, each carrying an adjusting screw ; trom the outer ends of the radiating 
legs rise three arms, which unite together at their upper end to clasp and support 
the long upright leg of the siphon. The short curved leg of the siphon has 
cemented to it at the bottom a small pivot concentric with the long tube, to enter 
a corresponding socket in the slab. This stand affords not only the best and 
safest means of placing the barometer into a vertical position, but also com- 
pletely prevents it fi*om being shaken by the wind. 

Upon the top of the short leg of the siphon is secured a cap through which 
passes a finely threaded screw of a given length, carrying at its lower end an 
adjustable point, and having at its upper end a graduated disc with an index 
point to come opposite a scale on the long leg. By turning the screw and 
oringing this point down to the surface of the mercury, and tixcn turning the 
barometer in its support, it will readily be seen if the level of the mercury re- 
mains the same, and if not, it will be seen in which direction the barometer 
inclines, so that the deviation can be quickly corrected by the three adjusting 
screws of the stand. By means of this standard screw also a more precise and 
accurate reading can be obtained than was hitherto practicable. 

By a peculiar contrivance, such as a white or light green paper disc, with a 
Kmall hole in its centre placed over a common lens, a perfection in the reading at 
both ends of the mecurial column can be obtained, which is also new and avoids 
the error of parallax. This is called the Reflecting lens. 

For reading off at the upper end of the mecurial column, a tube is used 
embracing and sliding on the leg ; this tube has two slots on opposite sides, to 
allow the mecurial column to be seen. On both sides of each slot are graduated 
scales, with the peculiarity that a scale is graduated on both its sides ; by this 
means a very accurate reading is obtained by reflection, and the error of parallax 
completely avoided. This is called the Reflecting Sliding Cylinder. 

Two thermometers (an inner and outer one) are suspended from a ring which 
supports the three arms against the long leg of the barometer, and afford a 
<«imple and correct method of ascertaining the true temperature of the mercury as 
'Mreli as of the surrounding air. 

For indoor work, instead of the tripod, a short board may be used, which is 
a^nspended from the wall and serves as a stand for the barometer. This affords 
^^ot only the advantage of a quick and accurate adjustment, but, owine to a pivot 
placed at the centre of gravity of the insitrument, and screwed through the board 
^uto the wall, supplies a ready means cf turning the bfirometer to any angle, so 
^Ls to fill the vacuum after every observation and inspect it when required. This 
T>ractice Mr. Bpgen considers necessary to ensure a correct measurement of the 
height of the mercurial column ^f barometers, and as the only means of avoiding 
^he prejudicial depression caused by the vapour of mercury. 

Method of observing with the Standard Siphon Barometer, and the advantage 
in reading by the disc of the Standard Screw alone : — 

A icreat advantage is derived by using exclusively the turning disc, divided 
into ten equal parts, over the common method, as it i^ords more precision, gives 
Tio trouble, and requires less time. 
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Some time after having filled the barometer, take for once the height o 
mercurial colamn as commonly practised, or better still, read off the lower i 
the mercurial column in the long leg, adding to it the height of the meniscus, 
deduct the height of the lower column in the short leg. The short leg read 
best obtained oy bringing the screw to touch the sunaee of the mercury i 
short leg, and by turning the point of the moveable hand on the dis3 aeaim 
short scale marked on the long leg in front of it Reduce the hei^t 
obtained to the temperature of zero of the centigrade scale. 

The reduced height thus obtained serves as a starting point for all fi 
readings made by the disc alone, adding to or subtracting from it the d 
value of each turn or division of the disc. 

Supposing each tarn of the disc corresponds to a height on the scale o 
' tube of 0*d& millimetre, a single division would represent a height of 0-036 
on the scale. As the column, however, in the lower le^ ascends when that i 
long leg descends, and vice vertta, it is necessary to add or subtract doubl 
amount of the differential heights read off in the short leg to every heigh 
has been registered before. This reduction can be mentally obtained if th 
affixed to some prominent part of the stand a scale of nine lines, in whic 
double height that corresponds to each turn of the disc serves as a base, thu 

Divisions Double 

on Heights 

Disc. in mm. 

1 Turn = 10 = 73 

2 „ = 20 = 1-46 

3 „ = 30 = 219 

4 „ = 40 = 2-92 
6 „ = 60 = 3-65 

6 „ = . 60 = 4-38 

7 „ = 70 = 611 

8 „ = 80 = 6-84 

9 „ = 90 = 6-67 

Example, On the 4th January, the reduced height was found to be 760 
subsequent observations were made, and the following turns of the disc 
noted down : — 

January 4 + 20 divisions = + 1-46 + 760 = 761-46mm. 
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As the change of temperature is not required to be taken into considers 
the expansion of the mercury in the short leg, being insignificantly smal 
results are obtained without loss of time. 

Another equallv correct and quick result is obtained by reading off the 1 
column against the scale by the pointer of the moveable hand, and addir 
subtracting its double heights from the reduced heights as described above 
it involves the trouble of reading and estimating millimetres and sub-divi 
by using the reflecting lens and stooping over or approaching near to the 
meter, which is^ completely avoided by the disc reading method, the divi 
marked on it being twenty times as long as the respective millimetre on the 

* Th« height of the meniaoiu is alwiysthe same in both legs if eare be taVen to torn the tube q 
onoe or twice around its hmgitudinat axis on Its oonoentric pivot, or by tapping on the slab of the 
near the piTOt^ when the upper and lower meniscus by the sndden vibration ox the two oolumns will c 
at onee their natunl fonn« particularly so if the chWide of ealdum tube is adopted to the bent 
ardor to keep the glass and merenry pomotly dry. 
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On a fwnariaU* Barometrieal Otetllation on Jimiuiry SOlA, 1876. B7 ROBIKT 
H. Scott, FJC.8. 

[Beid Korember 30th, 1BT7.] 
[t may perhi^ be of aome interatt to the Societj to htve a brief notice of what 
miut apparently bare been a sort of tomtdo on January' 30th, 1876. At leait 
the behBTionr of the barometer at some of the itations would indicate that a 
raiy indden depreaaion paiied over them, but yet the wind hardlr shgwa any aini 
o{ diatnrbance, and I have not been able to discover a Binglo observer wbo 
DotiMd any thing ipecial in the bebavioar of the clouda or the appearance ol 
Um iky on that parbcolar morning. 

Hie circTiRutance waa fint brought to our notice by a remarkable dip which 
qipeared at Armagh at 8 a.m. on the day in questioii. The total amoont of 
ndnetion of pressure was 0'097'in. in 25 minutes, and for a portion of the time, 
from 8.5 to 8.10, the fall was 0058 in., being at the rate of 0-697 in. per hour. 

On looking to the other barograma it wa* found that while a very similar 
oaeillation of slightly greater amplitude, 0'102 in., appeared at Aberdeen at 
Boon, almost eiactly four hours subsequent to the occurrence at Armagh, hardly 
a trace of disturbance cotdd be detected in the barogram for Glasgow, and yet 
the laat-named observatory lies almost on the direct line between Armagh and 
Aberdeen. 

Id order to see whether any other station eiperienced this oscillation, I have 
sxamined the barognuns from Stonvharst and Moorside, Halifax, the latter of 
which we owe to the kindness of Mr. L. J. Crossley, F.M.S., but they show as 
little disturbance as Glasgow. Fortunately there are two Kine's barographs in 
lie neighbourhood of the apparent path ol the phenomenon, and I hare obtuned 
»tcingB of the records of each. That for Bidston has been famished by Hr. 
Sartnnp, F.R.A.3., and that for Duneeht, Lord Lindsay's Observatory, near 
Aberdeen, by Dr. Ralph Copeland, F.R.A.3. 

The records of all these stations, reduced to the same scale, are shown in the 
ccompanying diagram. The Observatory of Duneeht is situated about 13 miles 
c» the west of Aberdeen, and it is interesting to see that the oscillation took 
lace somewhat earlier, and eihibited less intensity than at Aberdeen, At 
t£dston, however, which lies for more out of the probable path of the depres- 
L^in than Stonyhnrit, the oscillation is seemingly recorded with considerable 

Reducsd Copies op Basooujis for Januabt 30th, 1876. 
Hidt. Noon. Midt 



74 



QUARTERLY JOURNAL OF THE METEOROLOGICAL SOCIETT. 



oe 



OQ 

o 
PQ 

H 

CO 



P3 
O 
O 
PQ 
< 

O 

CO 

O 



PQ 

EH 









.s 

OS 



o o 



«■ "^ "^ 

o o 



o 

:S 



o 

O 

b 



• 


•^;iooi9A 


ns 




a 




• •4 




^ 






•uot^oajia 


• 


• 
9 


i 


Ee 


a 


• 


a 

o 


I" 




13 




n 



N H 



m 



o 00 o^ 



NO \0 • 



^■^■^■^rnen^^u^*^ u^vo w^ w^ 



• • «0 «^ <v) 



u^ H «4 M Qo rxNC o y^ f^ ^ ;^^ (^op f^op ?^ I^?' 9 P ?*^^ 






.00 9^ Osoo t^ r>^so w) r*) o\ M ^r t^vo O r^vo >o vo vb t^ r^ao o^oe 
Q 9^^0^^9^0^0^9^ O^QO 9^ 9^ ^ 9^ O^ 9^ ^ O^ ^ Ol 0\ O^ ^ ^ Ot 

•^bs b^ 



a 



• • • • tt • • 



o 

a 

o 
as 

a 



•3 



a 

Ml* 



p 



O O 

Coo 
^ b b 



o 

o 
b 



o 

•8 



I 



•AlooiaA 



m « 



'aOT^OdJTQ 



*^ ^ • • •ir>tnw^%i-»u->u^u^»*»m«*» 



«o ^ r^ 












^ 

Q 



^ 9s rxNO ^0 00 9^ 9^00 00 9v O* O ro *r\\o mw^w^M N mdOO H 
,. • • • • • • • • • • •.•.•.•••.••••• • * • • • 



3 

p:) 



a 



M to •-• v^ r^sO u-»w>vr. O O "-ivO t^POt^^ 9^00 N M 00 m tvOO 
gOOOOOOOOMMMMOpopCpCOCipCIOOpCMMWM 

»-«ax b^ 



a 



o &« 



O O »'^0 u^u^o M^O w^O w->o w^O «nO w^O mo *^iS O O 
L -_ . _.-.-. ._ ^ — — -H ro ^^ 



^«^^ **>^Hfit*%rri^^xr\*rs 



00 9^ 



•- « 



O 



SP9 



3. 



o 



o o 



a 
-3 






•X;po|9A 



'noT^oeiiQ 



Ot to 



« «• H 



-^w^ 



rv*0 roO •* ^»n%i^w^»r>»o»«ir»vn 



• t^oe ov 



a 

o 
H 






0H00»^«-«NCIf<««*^009*000**«*>-*-m> o**o 9\ 

• ••••••••••••••••••••• • « a 

*'******^*'*'**'**^* * * ^ •* '^ •* -^ -^ 5^ 






«c oe t^oo c^rot>.t>.9^0 ooo rx r^^so ^o tn>o t>. o^ o o o o ^ 

• ••••••••••••••••••■••• a • 

"* * * -* '^ "* '♦^ "* "* '♦^ "* -* -* * * '*'*'*'*<* ^^^ 



S3 

p:) 






9» O 
t^OQ 



5 



O O W-.0 m«^0 *^0 *'^0 "^O t^O w->o»nO w^o w->o o o 

• • • . M^ 

SO t^ 00 9^ O i-i 



a 
o 



9 



-I 

II 

II: 

|| 

I' 

"I 

*l 

a** 
a • 

.S s 

•^ o 

- s 

^: 

is 
If 

s 



8CHUCK — ''ARCHED SQUALLS** OF THS NEIGHBOURHOOD OF TBADE WINDS. 75 

distinctness. Temperature showed no appreciable change at either Armagh, 
Glasgow or Aberdeen. 

As regards wind, at the time of occurrence of the minimum both at 
Armagh and Aberdeen a temporary change of direction and increase of velocity 
is recorded. At Armagh the change was from S by W to KSK, and back to 
S by E, the whole oscillation of the vane only occupying half-an-hour, from 8 to 
8.3U a.m. At Aberdeen the change was more grHdaal, and, in fact, hardly 
distinguishable from other temporary backings of the wind which occurred on 
the same day. At each Observatory, ln^wever, there was a great increase of 
Telocity coincident with the epoch of most rapid fall of the barometer. 

Application was made to any observers in connection with the Meteorological 
Office who were situated in the district affected by the phenomenon ; but as the 
time of its occurrence was the forenoon of a ^^unday, there was even less 
information than usual to be obtained from their registers. Inquiry was made at 
Stonyhorst as to the existence of any magnetical disturbance coincidently with 
the barometrical oscillation ; but the lie v. S. J. Perry has informed me that 
nothing of the kind is traceable at Stony hurst. 

On looking to the Daily Weather Chart for January 30, we find that all the 
stations lying round the Irish Sea were affected by a considerable fall of the 
barometer since 8 a.m. on the preceding morning, the cLa ige being — 

In. In. 

Ardrossan — 0-17 Holyhead — 016 

Donaghadee — 0*14 Liverpool — 0*10 

Kingstown — 015 

Rain was reported to the extent of 0*29 in. at Donaghadee, and 0*37 in. at 
Greencastle. The wind was rather fresher at the stations on the St. George's 
Channel than elsewhere, and at Dublin it was two points to the eastward of its 
general southerly direction, thus pointing to some slight disturbance over the 
North of Ireland. 

It is much to be regretted that no further records of this remarkable occur- 
rence are procurable. It will be apparent to every one that if the minimum 
reading on this occasion had coincided with the time of observation at any 
itation, that observation, at least in the North of Ireland, would undoubtedly have 
been suspected to have been read a tenth of an inch too low. 

A somewhat similar oscillation will be found in the Quarterly Weather Report 
for 1869, Plate VII., where a sudden dip will be seen in the barogram for Aber- 
deen on January 16th,. but without any perceptible effect on the wind. At 
Glasgow a dip, but of less extent, is noticeable at 1 p.m. on the same day, but 
here the wind backed from SB to N almost instantaneously, and then veered 
again as far as South. 

DISCUSSION. 
Mr. Strachan said that, as Mr. Scott had pointed out, that if the minimum 
reading on this occasion had coincided with the time of observation at any 
station, that observation might have been held to have been read a tenth of an 
inch too low, he wished to remark that on such occasions the decided change in 
the direction or force of the wind or the weather would sufficiently direct the 
attention of the observer to the fact that something unusual was taking place, so 
that he would not be likely to misread the instrument ; and the same correlation 
of phenomena would always affi)rd the means for a computer to check doubtful 
obsenrations. 



ne " Arched Squalls^' of the neighbourhood of the Trade winds and of those regions 
where the Mofisoons blow with slight force^ and with interruptions. By Captain 
A. SCHUCK, of Hamburg. 

Translated by Mrs. Totnbse from a Paper printed in the ' Annalen der Hydrographie,' 

March, 1877. 

[Bead November 21st, 1877.] 

In all those parts of the world where the strength of the Trades and Monsoons 
is diminishing, on the borders of those Wind-systems, and in the region of the 
light Westerly winds which are the off-shoots of the Trades, the moisture brought 
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by them is collected in great masses, which even an upward stream of air cat 
remove. This vapour is not equally distributed over those reeions ; but o 
over the sea itself, and often at a small height above its sur^ce, ring-sha 
beds of cloud are formed, which sometimes have a movement of their own, 
sometimes driven by the prevailing light breeze, and are al80 sometimes stat 
ary. On the front side (that is the side towards the wind) of tliese appearan 
severe thunder-storms are often experienced, at other times there is not a ti 
of thunderstorm ; sometimes there is much rain, but at others there is none, 
the force of the wind varies between 9 and 3 of the Beaufort scale. 

English seamen have given the name of ** arched squalls" to these phenome 
their course is not the same in all parts of the world, but there in a great si 
larity between those of different parts of the sea. In the Atlantic Ocean t 
usually appear in the following way : — 

At some place to windward of the obsen*er, the mist over tlie wster becoi 
thicker, compact cloud masses are formed, not only immediately over that pi 
but in its neighbourhood the moisture forms into light clouds which are 
tracted towards it ; the whole appearance, however, is not like a water sp 
(».e. a funnel), but like a mushroom with a very high cup, without a stalk, t 
with a base of extremely loose couHistency. The colour of the clouds above, botli 
day and by night, is a clear, almost bright, white, while below it becomes d 
black, and between these a dirty dark grey. By day the sun breaks out shar 
from amidst the flying vapour, by night the starb twinkle strangely, a light breatl 
air flutters uncertainly towards the cloud mass, underneath it becomes ever dar 
and darker, the air grows cold, sounds are sharp and clear, a black line is is 
over the water under the inner border of the cloud-covering, taint violet lightn 
moves between it and the surface of the sea, and from this time there appeal 
huge ring, which enlarges and enlarges, and over which tremendous masses 
clouds rise higher and higher till they have gathered over the observer. A 
slight distance from this ring it becomes as still as death, then a thunderstc 
breaks forth, with bright zig-zag lightning, and sharp sparks like phospho 
which seem to spurt out through the whole atmosohere; thunder is heard in di 
ening peals, ana the storm may last for half an hour before the deluge of i 
comes to an end. 

These squalls are sometimes accompanied by little wind, without any thun 
and lightning, or rain ; then light clouds surround a dark, compact mass 
form a ring, with an apparently upturned edge. Such masses of cloud rise hig 
and higher like the former ones, and the moisture is seen between them, hav 
a dark-grey appearance, with yellowish shading ; if rain falls it is with a holJ 
murmur, and it gives to the water a peculiar hopping motion. If the ring coi 
nearer, one can see clearly how light clouds fly round the heavier ; one heai 
wonderful roaring and howling in the rigging, but the wind only reaches fore 
at most, and lasts longer than m the former phenomena. 

These squalls are however on a much grander scale and are more violent in 
tropical waters of Eastern Asia, particularly in the southern part of the China S 
the Ghilf of Siam and the Sulu Sea ; to the south of Java they often resolve th( 
selves into water-spouts, and near the coast the arrival of the land-breeze is c 
stantly accompanied by arched squalls of the second kind of ver}^ large diame 
and accompanied by thunder and lightning. One must have been often in th 
regions on the edge of a squall ot the first kind, or between two rising at 
same time, or trying to steer out of their way, in order really to believe w 
solid, sometimes almost stationary, clouds and masses of thunderstorm 
formed tliere — one must have been many times in such arched squalls, 
order to be really convinced that the accounts of storms in which these wond 
ful displays of electricity simultaneous with the peals of thunder, are not m 
fairy-tales ; and that really down-pours of rain take place, which tear sails, « 
soa^Scctthe standing rigging that lanyards are broken, or the trestle-treee 
the lower masts sprung ; — and that finally there is i^omctimcs a calm, sometir 
a light, pleasant breeze, and Fometimes a hurricane-like storm, without th 
having been a sign from what direction and how strong the wind would come. 

Judging from description, such meteors are also met with in the West Ind; 
the Gulf of Guinea, tne Arabian Sea, the Bay of Bengal, and the Mon6< 
regions of the Pacific Ocean. Such descri])tion« are useful to the seaman 
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preparing him for such manifestations, but they only sketch the outward appear- 
ance, and the impression on the mind ; they give no exact data, and offer very 
alight help towards the solution of the following questions : — 

What circumstances must coincide to cause the rise and disappearance of such 
phenomena ? 

What are the peculiarities of the qualities of such a meteor from the beginning 
of its formation, until it is completely dissipated into the usual meteorological 
conditions of the neighbourhood ? 

So few observations have been published, that we cannot yet attempt this 
solution ; and the three following accounts will show how little the existinf^ 
material can avail for such special ends ; one has only lately been communicatea 
to me,. and the other two are from my own experience. A criticism (more 
especially of the latter) will show how easpr it is to supply gaps, but how great 
is the uncertainty of conclusions built on single observations ; and as a criticism 
of one's own faults can offend no one, I hope that it may help towards making 
ship captains useful to science, to themselves, and to their professional brethren. 

1. The German barque ^Ino' of Hamburg, on the 2(Hh January, 1872, on 
the voyage from Foochow to Falmouth, was in 2* b^ S lat. and 19* 49' W. 
long. The SE trade had ceased on the morning of that day, and variable winds 
and squally weather had set in. About 2 p.m. a strong breeze blew from SSW, 
with thick weather, heavy clouds gathered ahead, and they therefore expected a 
stronger wind from these, or from the neighbourhood of the masses of cloud, and 
took precautions accordingly. As soon as they reached this cloud, which was 
streaming with heavy rain, the wind came suddenly from the N, with force 5 ; 
then a squall lasting about ten minutes from NE to E, force 7, which drove 
the ship quickly to the N W. When this squall was over, it became perfectly calm, 
the rain ceasea, a thick, dark, very low, and apparently stationary cloud, covered 
the heavens, heavy masses of cloud and mist gathered all round, which swiftly swept 
round the ship close to the water on all sides, decreased in speed, and seemed to 
unite with the upper clouds, bounding the circle of vision to 1-1 i nautical miles. 
The ' Ino * lay motionless in the calm, apparently in the centre of a revolving 
storm, whose mner visible portion might have a diameter of from two to three 
nautical miles. The observer expected that the storm would pass over him, 
but as it appeared to have no forward movement, he thought he must try to get 
out of it. A light easterly air gave the ship steerage way, and they sailed to the 
West ; but as they approached the storm on that side the strength of the 
wind increased, its direction altered to SE — S — SSW, and they sailed quickly to 
the NW into the midst of the rapidly-moving masses of vapour ; it became ver^ 
d«rk, - for about five minutes the wind blew from SW, force 8 ; then it 
decreased, and heavy rain fell. About three o^clock the rain ceased, a calm came 
on, and soon after three a light easterly wind. The whole phenomenon had 
acarcely lasted an hour, and the dark black squall remained visible on the 
horizon in the SE. Judging by the time which the ship took to pass through the 
ring of the whirlwind, it may have been at the most one nauticsl mile wide ; the 
diameter of the whole meteor may have amounted to from four to six nautical miles. 

2. The German brigantine * Alice,* of Hamburg, Captain A. Schfick, from Hong 
Kong to Hamburg. At 8 p.m., on the 25th January, 1870, (see accompanying 
extract from his log), faint lightning was first noticed in the N Wand SW; it increased 
^nore and more, and by twelve o'clock, with a decreasing NE wind, the ship seemed 
enveloped in a lukewarm moist mass of cloud, which discharged its electricity in an 
'Upward direction, with faint rolling thunder. We concluded this from seeing that the 
^inceasing lightning was seldom directed downwards ; it was ashy in colour, but 
^^rhen it appeared between the clouds and the sea it was violet. At two a.m. a strong 
squall with rain blew from the NW, and soon after the ship emerged from the 
blonds, which, however, were still visible and compact up to three a.m. From 
^wo p.m. on the 24th, till six a.m. on the 25th, the swell rapidly increased from 
'kha WSW and NW, and remained high until about four p.m. on the 26th. when 
It gradually decreased. During the half-hour of rain at two a.m. and the nour of 
v-ain at four a.m. on the 25th, the sea appeared transparent and of an ultramarine 
l>1ae tint. 

3. British Barque * Cesar/ Captain A.'Sch&ck, 1864, August 22nd, from 
Singapore to Macao, 13^ 15' N, 114° E. At six p.m. a bank of clouds had been 
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noticed in the NN£, the remaining clouds being cirro-cumuli, moving from the 

W ; five-tenths of the sky were overcast, and a slight swell came from the SW ; 

by eight p.m. cirro-cumuli from N, SW, and SE, had covered nearly the whole 

he&vens ; the wake shone whiteish, and besides the swell from the SW, another 

^was remarked from the NW. At ten p.m. there was constant white sheet-light- 

mn^ in the N. Course and distance from 6 to 8 p.m. were N ^ £, five nautical 

miles ; from 8 to 10, N ^ E five miles : — from 10 to 1 a.m. N ^ £, 

eight miles ; from 1.30 to 2 a.m. SSE, one mile. Wind from 1.5 a.m. West 3. 

At 1.5 a.m. the bank of clouds, which until then had been stationary in the N, 

formed itself into a thick mass, which took the shape of a deep dish (the opening 

turned towards the sea) ; it stretched from NNW to ENE, the most distant part 

Apparently resting on the horizon, but the nearest was only about one nautical 

mile from the ship and a few hundred feet over the sea. This part slowly 

approached, the rest of the cloud drove quickly to the NW, and the wind almost 

ceased. fSrom 1.5 a.m. to 2 a.m. the ship was steered to the SSE one mile, the 

^nd then went slowlv from W to NW, N and NE ; at two a,m. the ship was 

^S^in steered N ^ E. When the wind was at NE, force 3, the cloud-ring 

hroke ; the wind then went to E, force 1, and at 4 a.m. it was SE, force 2, 

then turned again to the S, and at sunrise was SW, force 3. With the 

exception of the swells firom SW and NW, the water was smooth ; the lower 

P^it of the cloud-ring was of the same brownish yellow colour as a lunar rain- 

^^. At mid-day of August 23rd, the difference of the ship's position by dead 

'^ckoning and by observation was N 53° E 17 miles. 

^. The Hamburg Brigantine * Alice,* Captain A. Schiick, was in 2V S and 
l^^l^ £ on the 8th August, 1866. From mid-day until four p.m. the wind had 
heen NW b N, force 5 ; and at 4 p.m. it came from the SW, force 3, with 
^ ^g of clouds (like a dish) as I had often before seen it in tropical waters ; on 
the edge of this ring the wind was very light and revolving. Tne ship's course 
^•» NE b N — in the morning the phenomenon had been visible astern, it came 
^P slowly and gradually, and at stlnset had not disappeared ahead of us. 

Remarks by Captain Toynbee. 

Captain Schuck next proceeds to theorise on the extent of these squalls, but as 
nc truly says, **the observations of one ship are not a sufficient foundation, and 
•^*^en must observe much more frequently and more carefully in order to gain 
*** that may be learned from these phenomena of nature." 

Captain Schuck^s remarks do not add to our knowledge of the cause of squalls, 
"**t they point to the fact that the observations of captains who are in different 
P^s of the same squall would be very useful ; and it is hoped that the subject 
^*y have more attention in future. 



^ofe on a peculiar fog observed at Kew, October 18^A, 1877. By G. M. Whipple, 
B.Sc., F.R.A.S., Superintendent of the Kew Observatory. 

[Etead December 19th, 1877.] 

y^RlXo my connection of now twenty years duration with the Kew Observatory 
V^^^e acquired considerable familiarity with the appearance of fogs of various 
^ds. Xhe one I have now to bring before the notice of the Society being of an 
exceptional character. I particularly observed it, and the following is a general 
BQininary of my notes : — 

The aitemoon of October 18 was fine and clear, and the air perfectly calm for 
long periods together. Looking from the Observatory towards the south-east 
^ut 4.45 p.m., I was struck with a somewhat remarkable stratus cloud which 
speared settling down upon the town of Richmond ; and a few minutes after, at 
5pJiL, on leaving the Observatory by the north door, in company with Mr. 
Bsker, first assistant, we simultaneously remarked, ^* What a singular fog is 

coming up from the north-east ! *' 
It presented the appearance of a dense dark cloud, of which the lower edge 

sbsrply defined floatea horizontally about 10 to 20 feet above the ground, whilst 

the top was very irregular. 
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Id breadth it extended about half a mile, and all around the reminder of the 
horizon was perfectly clear and devoid of mist, although we were looking over 
the river and across the low marsh land on its banks. 

The air at the time was so calm that the anemometers were standing perfectly 
still, and the smoke from chimneys rose perpendicularly,, yet the fog advaneed, 
and we walked across the park to meet it. Its appearance was singular aa we 
approached. The front ede^e was slightly inclined towards the horizon, but the 
greater part was perfectly level, and we could see with the greatest clearness and 
distinctness beneath it objects and cattle grazine nearly a mile distant, whils; 
the upper portion of trees not very far off were faintly visible through the fog. 
We were at one time inclined to think that it must be a large mass of smoke from 
a fire, but I have not heard of one taking place in the neighbourhood, and we 
watched a wreath of smoke ascending through the midst of it from the ahait of 
the Royal Laundry, which did not mix in any way with it. 

After about a quarter of an hour the haze became general, and the appearance 
similar to that of an ordinary fine autumnal evening. 

Mr. Constable, an assistant at the Observatory, was at the same time travelling 
by train towards Kingston, and the general aspect was so peculiar there that ths 
general attention of the passengers was drawn to it He observed the smoke from 
a row of houses, after rising to some height, vertically flattened down and apread 
ont into a continuous sheet The manner in which the edge of the fog rose to pass 
over a wall was much commented upon. 

I have never before seen such a fog by daylight, but twice at night have 
experienced the phenomenon of a dense black fog, so thick that I have been 
unable to distinguish the presence of a friend at my side without touching him, 
and with a boundary almost like a vertical wall, causing a very strange aenaation 
upon abruptly emerging from the fog into clear space. 

The meteorological observations at the time were as follows : — 

Barometer reduced to sea level, 30*32 tin. 
Dry bulb thermometer ... 44^*5 falling 

W 6v ,, ... ... .. ... ... Ov 4 

Dew point 32^*6 

Relative humidity 66 

Atmospheric electricity — weak positive. 



PROCEEDINGS AT THE MEETINGS OF THE SOCIEIT. 

November 21st, 1877. 

Ordinary Meeting. 

Henry Storks Eaton, M.A., President, in the Chair 

Professor Edward Douglas Archibald, B.A., Bankipore, Dacca, Bengal ; 

Robert William Peregrine Birch, AssocInstCE., 5 Westminster Cham- 
bers, S.W. ; 

Captain Warren Frederick Caborne, 4 Cambridge Gardens, Netting Hill, 
W. ; 

Henry Clarke, L.R.C.P , F.S.S., West Riding Prison, Wakefield ; 

J. J.Cohen de Lissa, F.R.G.S., F.S.S., Port Louis, Mauritius ; 

Robert Gordon, M.Inst.C.E., Henzalidah, British Burma ; 

John Hunter, Junr., Field Head House, Belper; 

John Joseph Lake, 2 Brampton Villas, Soho Road, Birmingham ; 

Rev. Ethelwald Augustine Douglas O'Gara, O.S.B., St Anguatine^s 
Monastery, Ramsgate ; 

RooKE Pennington, B.A., LL.B., Castleton, Derbyshire ; 

Edward Ellison Prichard, Assoc.Inst.C.E., Pn6lic Works Office, Transkei 
Territory, South Africa ; and 
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Rev. S. J. W. Sanders, M.A., F.G.S., Grammar School, Northampton, 
were balloted for and duly elected Fellows of the Society. 

Mr. £. G. Aldridge and Mr. K. Strachan were appointed Auditors of the 
Treasurer's Accounts. 

The Secretary read the following letter from Mr. H. C. Russell, B.A., of the 
Sydney Observatory, respecting the Thermometer referred to in his Paper read 
November 15th, 1876. (Vol. III. p. 302) :— 

" I send you by this mail the dry bulb thermometer about which I sent you the 
notes last vear. I note Mr. Hicks^s explanation, but do not think it is sufficient 
for the following reasons: — (1) The tnermometer had before been frequently 
subjected to simUar and even greater temperatures than that of the dav before 
its change, without showing any sign of error. (2) If a piece of glass which had 
separated the supposed two tubes broke on that occasion, then the changes must 
have been repeated whenever the temperature rose to the same height, but this 
has not been the case. 

'* I can understand air in a confined false bore expanding and producing the 
error in question, and that the tube might be so fine that it would for a long time 
hinder the mercury from retiuning to its normal position ; but if there is a con- 
fined mass of air which has power at a given temperature to force up the mercury 
I cannot see any reason why the same temperature should not always produce a 
similar result. It is to be borne in mina also that the changes recorded were 
coincident with unusual disturbances ; and it is remarkable that, of the small 
changes which have taken place during the last six months, the most remarkable 
was noticed after a very violent thunderstorm on March 16th la^t, when the 
temperature was only about 68^, while on January 6th the maximum was 93^*8 
and on March 1st, 90^*9, and no changes appeared in the thermometer in 
question." 

The thermometer, which unfortunately arrived with the bulb broken, was 
banded over to Mr. Whipple for examination, who reported as follows : — 

'* This instrument is the one referred to in a paper read before the Society on 
November 15th, 1876, entitled ** Notes on some remarkable errors in Thermometers 
recorded at Sydney Observatory." Its peculiar behaviour in suddenly changing 
its readings by large amounts was attributed by Mr. Hicks to the probable 
presence of what is termed a secondary or foul bore, and this supposition was 
confirmed both by Mr. Pastorelli and myself. 

'* Mr. Russell, on the receipt of this opinion, examined the thermometer, and 
thought that the explanation was incorrect, but forwarded the thermometer to 
the Society for their examination. Unfortunately it arrived with the bulb broken 
in transit, but the tube was handed me by the Council to report upon. 

" Inspection of the column with an ordinary magnifier showed at once the 
existence of a false bore of considerable size, but on placing the instrument under 
a microscope it was seen that in reality there were two bores as well as the main 
one, and that they both extended through a considerable length of the tube. On 
examining the broken bulb one larger false bore was plainly seen to open into it, 
but the smaller one could not be distinguished with certainty. 

" In order to prove the existence of these apertures, as well as to render the 
false bores better visible, I heated the tube strongly in a flame and then plunged 
the bulb extremity in coloured alcohol. The effect of the cooling was to cause 
the fluid to ascend in all three bores, where it now remains, clearly indicating their 
presence, and proving that the cause assigned by Mr. Hicks was the one which 
brought about the variations observed by Mr. Russell." 

The following Papers were read : — 

'* On the general character, and principal sources of variation, in the weather at 
any part of a Cyclone or Anticyclone." By the Honourable Ralph Abercbomby, 
F.M.8. (p. 1.) 

" On a remarkable Barometric Oscillation on January 30th, 1876." By Robert 
H/ Scott, M.A., F.R.S. (p. 73.) 

«* The * Arched Squalls ' of the neighbourhood of the Trade Winds." By 
Captain A. Schuck. (p. 75.) 

The Meeting was then adjourned. 

KBW SSBISS»«-VOL. IV. V 
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Decembek 19th, 1877. 

Ordinary Meeting. 

Henry Storks Eaton, M.A., President, in the Cliair. 

Commander Edmund George Bourkb, R.N., Sheemess ; 
John Andrew Douglas, 23 Bentley Street, Bradford ; 
William n. La Touoiie, B.A., Grammar School, Sutton Vallance ; 
George Joseph Pearse, 10 Whitehall Place, S.W. ; 
W. S. Rogers, Medina Road, Cowes ; and 
Williams Tyrer, Grove House School, Mansfield, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

"Notes on the Meteorology and Physical Geography of the West Coast of 
Africa, from Cape Verd to the Cape of Good Hope." By Commander Edmund 
George Bourke, R.N. (p.26*.) 

" On the Meteorological Observations made by the Norwegian Research Expe* 
dition in the North Atlantic in the summers of 1876 and 1877." By Professor 
H. MOHN, Hon. Mem. M.S. (p. 32.) 

" Report on the Phonological Observations during 1877." By the Rev. T. A. 
Preston, M.A., P.M.S. (p. 64.) 

"Note on a peculiar Fog observed at Kew on October 18th, 1877." By G. 
M. Whipple, B.Sc, F.R.A.S. (p. 79.) 

The Meeting was then adjourned. 
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Royal Astronomical So- 
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Report on the Administration of the 
Meteorological Department in Western 
India, 1876-77. 

Report on the Vital Statistics, Jane to 
August. 

Bulletin M6t4orologiqae. 

Bulletin, No. 6, 

Report on the Meteorology of India in 1875. 

Indian Meteorological Memoirs, Vol. I. 
Parti. 

Report on the Administration of the Meteo- 
rological Department of the Government 
of India, 1875-76. 

Report on the Yizagapatam and Backer- 
gunge Cyclones, in October, 1876. 
By J. JSliot. 

Meteorological Register, January to June. 

Jahrbuch, 1875. 

Annuaire Met^orologique pour PanD^te 

1876. Premiere partio. 
Bulletin M6t6orologique du Nord, September 

1. -November 80. 
Le Foehn du Groenland. Par N. Hoffmeyer . 
Meteorologische Beobachtnngen, August to 

November. 
Meteorological Observations, July to Octo- 
ber. 
Le Globe. Tome XYI., Livraison 3. 
Wetterbericht. 
Monatliche Uebersicht der Witterung, 

October, 1876 ; June and July, 1877. 
Report for the year ending October 31. 
Weekly Return of pirths and Deaths, Nos. 

39-51. 
Quarterly Return of Marriages, Births and 

Deaths, September 30. 
Daily Weather Reports and Charts 
Hourly Readings, January to March. 
Report of the Meteorological Committee of 

the Royal Society for the seventeen 

months ending 31st May, 1877. 
Meteorological Observations at Stations of 

the Second Order. Part I. January to 

August, 1876. 
Instructions to Meteorological Observers in 

India. Part I. By H. F. Blanford. 
Tables for the Reduction of Meteorological 

Observations in India. By H. F. 

Blanford. 
Monthly Notices. Vol. XXXVII. No. 9. 

Vol. xxxvni. No. 1. 
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London 



Madrid 

Marlborough .. 
Melbourne . . . . 



Mexico 



Royal Botanic Society . . 



Royal Society 

Science and Art Depart- 
ment of the Committee 
of Council on Education 

Society of Arts 

Society of Public Ana- 
lysts 

Sociedad GeogrAfica .... 

Marlborough College Na- 
tural History Society . . 
Observatory 



Ministero de Fomento 
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Moncalierl . . . . 



Naples 
Paris , 



Perth 

Bome 



Stockholm .... 



Osservatorio del E. Cd- 
legio Carlo Alberto 

it »» 

Osservatorio della Pi. 

Marina 

Observatoire de Mont- 

Bouris 

Observatoire National . . 
Soci6t6 M6t6orologiquo de 

Prance 

Surveyor General's Office. 
Ministero d' Agricoltura 
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OBservatorio del Collej^io 

liomano 

Kongl. Svenska Yeteu- 
skaps Akademien .... 

Sydney Royal Society of New 

South Wales 

Toronto Meteorological Office .... 



Upsala 



Observatoire de TUniver- 
site 
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Vienna K. K. Ceutrnlanstalt fUr 

Meteorologio und £rd- 

magnetismus • 

Oesterreichische Gesell- 
i schaft fiir Meteorologie. 
' Smithsonian Institution 



Washinston. 



i War Department . . 
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Abstract of Meteorological Obervatio 
made at the Royal Botanic Gard< 
1871 to 1876. With remarks by G. 
Symons. 

Proceedings, No. 183. 

Catalogue of the Special Loan Collection 
Scientific Apparatus at the South Ke 
sington Museum. Third Edition. 

Journal, Nos. 1298-1310. 

The Analyst, Nos. 19-21. 

Boletin. TomoILNo.S. TomoIIL N( 

2-4. 
Twenty-fifth Half Yearly Report. 

Monthly Record of Results of Observatioii^^ 
in Meteorology, Terrestrial Magnetisnr= 
(&o., January to May. 

Boletin. Nos. 26-58. 

Boletin Meteorologico. March. 

Observations taken at the Central Meteo^' 
rological Observatory, at 6h. 7m. a.m«— -> 
August 16 to October 15. _ 

Bullettino MeteorologicOfVoL XI. Nos. 10-1^^ 



Osservazioni Meteorologiche, Angnst t 

October. 
Osservazioni Meteorologiche, 1847-1858. 

Bulletin Mensuel, Nos. 65-69. 



Bulletin International. 

Annnairo Bulletin des Seances, 1873. 
FeuUles G-80 ; 1877, 32-41. Tableaux 
Meteorologiques, 1873, 5-11 ; 1875, 5-16, 
1877, 1-7. 

Meteorological Report for Western Austra- 
lia for 1876. 

Meteorologia Italiana. BoUottinoDocadico, 
Nos. 21-30. Bollottino Mensilo, March 
to June. 

Supplemento. Anno 1877. Fascicolo I. 
and II. 

Bullettino Meteorologico, July and Augost. 

Meteorologiska lakttagolser i Sverige, 1874. 
Rules and List of Members, 1377. 

Reports of the Meteorological, Magnetic 
and other Observatories of the Dominion 
of Canada, 1876. 

Bulletin Met6orologique Mensuel, Novem- 
ber and December, 1876. 

Observations Meteorologiques horaires, 
exCcutees par uno Socict6 d'Etudiants 
du 30 Mai 1865 au 9 Aoftt 1868, con- 
tinu^es jusqu' au 30 Novombro suivaat 
au moyen d'Appareils enregistreurs. 

Beobachtungen. August to October. 

Zeitschrift. Nos. 17-24. 

Annual Report of the Board of Regents, 

1876. 
Afontlily Weather Review, Augmi to Nov- 

vmber, * 
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Washington . .1 War Department 



Watford 
Zurich . . 



Natural History Society. • 



Daily Bulletin of Weather Reports, with 
the SynopseSf Probabilities and Facts, 
April and May, 1874. 
Transactions, Vol. I., Part 8, December. 
Meteorologische Central- ! Schweizerische meteorologische Beobach- 
anstalt der sehweiser- 1 tungen, 1875, Part 6 ; 1877, Parts 1 and 2 ; 
ischennatnrforschenden , Supplement, Part 3. 
Gesellschaft 
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*^Ho, Prof. L. H. F. . . 
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<i«f, S. H., F.K,A.S .... 



Prove della Contemporaneity dell* Epoca Glaciale col 

Periodo Pliocenico a Balema e a Monta Mario sul Beno. 
On the Physical Explanation of the Inequality of the two 

Semidiurnal Oscillations of Barometric Pressure. 
Journal of the Society of Arts, Vols. IV. to XXIV. 
The Mean Pressure of the Atmosphere and the Prevailing 

Winds over the Globe, for the Months and for the 

Tear. Part II. 
Besults of Meteorological Observations made at Annan- 
hill, Kilmarnock, Ayr, August to November. 
On the Geology of the South-East of Devonshire. By 

B. Austen. 
Address by Lord Wrottesley to the British Association, 

1860. 
On the Chesil Bank, Dorset, Raised Beach at Portland. 

By H. Bristow, F.R.S., and W. Whitaker. 
On Geology and Consumption. By W. Whitaker. 
On the Pebble Bed of Budleigh Salterton. By W. Vicary. 

With a note on the Fossils, by J. W. Salter. 
Marine Engineering. By J. B. Redman. 
Second Report of the Commissioners appointed to inquire 

into the best means of preventing the pollution of 

Rivers (River Lee), Vols. I. and II. 
Select Committee on Metropolis Water Supply Bill. 

Minutes of Evidence. Lee River Trust Bill. 
Mittheilungen, 1856. IX. By Dr. A. Petermann. 
Ueber die mittlere Temperatur zu Wien, nach 90 jahrigen 

Beobachtungen, und iiber die RUokfalle der Ealte im 

Mai. Von Dr. C. Jelinek. 
Rapport sur un M6moire de M. Guitard, intitule, du 

double mouvement de Rotation et de Translation de la 

Terreet des autres Corps Celestes. Par M, Abria. 
De la Vitesse de la Lumidre dans les diff6rents milieux. 

Par M. Abria. 
Etude sur la Constitution d'un Rayon dans la Th^orie des 

Ondes. Par M. Abria. 
Die Eisverhaltnisse der Donau im Lande Oestcrreich ob 

und unter der Enns in den Jahren 1864-1868 : 1868- 

1873. 
Jahrliche Periode der Insectenfauna von Oesterreich- 

Ungam II. Die Kivfer (Coleoptera). 
The Weather at Red Lodge, Southampton, September to 

November (MS.). 
Histoire de TAtmosphSre en Septembre, 1876. 
Die tiiglichen Veranderungen der Temperatur der Atmos- 

phiire in Norddeutschland. 
Ueber die Sommerregenzeit Deutschlands. 
Feuchtigkeit und Bewolkung auf der Iberischen Halbinsel. 
Meteorological Observations, Guernsey, September to 

November. 
Description d6taill6e des Paratonnerres 6tablis sur 1* Hotel 

de Ville de Bruxelles en 1866. ExposC des Motifs des 

Dispositions adoptees. 

The Fenland Meteorological CircalAr,;Octob«r to December, 
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Trafford, F. W. C 

Weihrauch, Dr. K 



Wijkander,A. 
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Wliitmore, J., M.D 



Rapports entres les variationB barom^triques 

aison da Soleil. 
A Oeneral Catalogue of Books. The Suppl 

77. 
Bappor^ de M. E. Quetelet snr'QaelqneB 

propos de Thiver de 1876-77. P6riodici1 

donx et des ^t^s chauds.* Par M. A. Lane 
The Colonies and India. Nos. 267-280. 
Weather Warnings for Watchers. 
A Sommer Trip to the Island of St. Michael- 
Symons's Monthly Meteorological Magazine 

December. 
Qoarterly Beport of the Scottish Moteoroloj 

June, 1860. 
First Report on Undergroond Temperatnre, 
Dent on the Dipleidoscope (1875). 
On the Quantity of Bain measured in the L 

By Prof. J. PhiUips, F.B.S. 
The Shepherd of ^anbury's Roles (1744). 
The Climate of the South of France. By C. 

M.D. 
A Bational Account of the Weather. B' 

(1723). 
An Historical and Philosophical Account of tl 

or Weather Glass. By £. Saul. First E 
A Summary View of the Spontaneous Bled 

Earth and Atmosphere. By J. Bead (1792 
Tables barom6triques portatives donnant le 

de Niveau par une simple Soustraction. ] 
London International Exhibition of 1873. 

1872-73.) Official Becord. 
Nieuwe Theorie yan den Dampkring door Li 

Smits. 
Sulle Pioggie di Ottobre 1872. Nota del Pro 
Disseitatio Philosophica Xnauguratialis de F 
Taylor's Calendar of the Meetings of the Scii 

of London for 1877-78. 
Besults of Meteorolo^cal Observations i 

Private Observatory (>t John Tebbutt, th 

Windsor, New South \Yales, 1871 to 187e 
Academy, Nos. 283-295. 
Nature, Nos. 414-426. \ 

Natural History Journal, Nets. 7, 9. 
Sanitary Record, Nos. 171-18^. 
Telegraphic Journal and Elecfncal Beview, '. 
Amphiorama, ou la Yue du Mou>^c. 
Zehnjahrige Mittelwerthe (1866 m 1875) ne 

rigen Stundenmitteln (1867 bis 1376| f iir D 
Observations M6t6orologiques de Y*Exp6dil 

suddoise, 1872-1873. 
Observations sur le Spectre do rAii*>'® 

l'Electricit6 de Pair faites dans 1 

siiedoise en 1872-1873. 
Bidrag till Eilnnedom cm vindforhallai 

bergen omgifvande delarno af Norra I.^ 
Heal& and Meteorology of St. Maryleboi 
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^^ A^ddress delivered by the President, Henry Storks Eaton, M.A., at tfie 
Armiud General Meeting^ January IQthf 1878. (Plate II.) 

^*^^^LiiiEN, — ^Before leaying the chair I wish to make some brief remarks 

^?^tx the proceeding^ of our Society daring the last two years in connection 

^^ the Meteorological Office, and npon the results to be anticipated from 

^^ joint work. In the above period, as yon may be aware, that office has 

^^>^ reorganised and enlarged under the title of the Meteorological Council, 

^^ the alliance between it and our Society, so happily inaugurated in 

^B^ has been further cemented. The present basis of co-operation 

"^tween as is that we supply the Meteorological Council with copies of the 

'^oxi^j obsenrations, and with certain reductions from a limited number of 

^^^^ stations, at a charge which covers the cost to ourselves. This 

^'^Ux^ement seems well calculated to promote the growth of climatic 

^^teorology under the auspices of the Society, and should be fostered 

*^^ extended, provided we do not thereby sacrifice quality of work 

^^ quantity. For the public is apt to view with jealousy and 

^^^^vour too great centralisation in the sphere of any Government Depart- 

^^^t, and the Meteorological Council, being practically a Government office, 

^pi^h of a somewhat anomalous constitution, would be peculiarly open to 

*^B charge, owing to its specialty of function and irresponsibility of action. 

^^er the existing salutary arrangements, however, the Government has the 

^^^^tage of being able to ascertain, through the medium of this Society, the 

^^^^eg of the public, to enlist its goodwill and sympathy, and to obtain the 

. ^^^Its of the voluntary labours of meteorologists. For there is no restric- 

. ^ to our Fellowship ; every meteorologist is welcome to our ranks, and may 

** acquire a voice in our affairs, and exert a personal infiuence in our 
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councils in a manner attainable by no other means. On the other banc 

Meteorological Council has to some extent carried on inquiries beyon 

power of our Society to undertake, though of great importance to the pre 

of meteorology generally and to us specially, as affording a basis for it 

velopment of the knowledge of the climate of the British Isles, which is as j 

from perfect. These inquiries properly fall under the supervision of the M 

rological Council, and their pursuit should be encouraged by us to the ut 

Passing over Maritime Meteorology and Storm Warnings, on whicl 

government of a country like our own suitably expends its resources, 1 

perhaps be permitted to criticise one or two points of the work o 

Meteorological Council. For example, it seems questionable whether tl 

production' and publication year after year of the curves produced by the 

registering instruments of the principal observatories is worth the laboui 

expenditure incurred. The process may possibly lead to the eliminatioi 

few errors in tabulating the numerical values taken^from the automatic en 

scarcely to anything else ; and although the curves thus projected may cc 

to the mind a general idea of concurrent phenomena, I cannot conceive the 

be a fit subject for serious study. More likely they will be relegated to obli 

Again, I think the labour bestowed in estimating hygrometrical results 

the dry and wet bulb thermometers is to a great extent labour in vain 

that it would be better expended in endeavouring to perfect the theo 

evaporation by suitable experiments. The action of the hygromet< 

confessedly uncertain when the air is very dry or the temperature beloi 

freezing point of water ; moreover, the instrument requires sedulous care 

attention at all times. I should, therefore, hail with satisfaction i 

diminution in the present large amount of calculations of hygromei 

results undertaken both by the Meteorological Council and by our Sociel 

Having, then, with all due deference suggested these modifications ii 

work of the Meteorological Council, it gives me much pleasure to refer to 

valuable tables of hourly readings of the automatic instruments publishe 

the Council. These are all the more valuable, inasmuch as they are the ] 

unvarnished record of observation, no attempt being made to supply fa 

of registration or to slur over other defects. It is true that the photogra 

trace sometimes disappears, that a fall of snow interferes with the registn 

of the rain gauge, that the action of the wet-bulb thermometer is uncer 

and that the delicacy of the anemometer is apparently affected by frict 

but these are difficulties which it is to be hoped may ultimately be overc< 

The candour with which they are admitted augurs well for the future; as 

any case the published series, now extending over more than three years 1 

the seven stations, is probably the best extant. 

Although hardly in accordance with the usual course of our proceeding 
an anniversary meeting, I cannot forbear trespassing upon your indulgenc 
far as to impart some interesting deductions obtained from the hourly rec< 
of the barometer and thermometer at the above mentioned observatories 
the year 1876. The results are shown in the accompanying tables 
curves for every month and for the year, and are the first-fruits of a so 
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what iedions undertaking which I hope to complete of the varions elements 
of observation for that year. A description of the observatories, of the 
instruments, and of the system of registration has been published by the 
Meteorological Office. The hours of observation are Greenwich mean time, 
and in comparing the tables and curves allowance must be made for the 
di£ference of local time to be able properly to contrast the features of diurnal 
range peculiar to each station. In drawing a comparison between the curves, 
I have referred them all to local time. Deficient observations have been 
provided for by interpolation, and the averages for the year therefore represent 
the mean of 866 values. 

To begin with the barometer, a brief examination of the curves (Plate II.) 
shows that the combined diurnal and semidiurnal variation of atmospheric 
pressure tends to follow one of two distinct types. In one of them the minimum 
of pressure is most pronounced in the morning, in the other in the afternoon. 
These, in the British Isles, are respectively types of a maritime climate and of 
an inland one. And in the maritime climate, where the atmospheric pressure 
is most feeble in the morning, the forenoon maximum b postponed to a later 
hour. Thus at Eew, the most continental in its type of all the stations, the 
barometer attains its maximum at 9.55 a.m., or 1 hour 45 minutes earlier 
than at Valencia, and 1 hour 25 minutes earlier than at Falmouth, the two 
latter stations being fully exposed to the Atlantic. 

At the inland station of Armagh, which is about 280 miles from Valencia, 
almost the same distance as Eew from Falmouth, the maximum occurs at 
10.85 a.m., being 1 hour 5 minutes earlier than at Valencia. 

Now if the stations be arranged in order according as the atmospheric 
pressure at sea level in the morning is comparatively less than the pressure 

tiie afternoon, the same arrangement will be found to obtain in respect of 
amplitude of their diurnal variation of temperature, the range being least 

the maritime and greatest at the inland stations. To this rule there is no 
deception. The order in which they stand and the numerical values are 

r^i^pectively : — 

(omi3[^^ mmimntn \ Falmoutb. Valencia. Aberdeen. Glasgow. Armagh. Stonyhnrst. Kew. 
p w tt Oi jie differs! * In. In. In. In. In. In. In. 

J""**^ ^temoon ) — o*oii — o'oo9 -|-o-ooi +0*005 +o-oo6 +o-oo8 +o*oio 

^!SU?!.i^!™!^) ^"'^ 5''^ 5°'6 ^°'7 ^''9 7°-2 9<^.3 

Xat a source of uncertainty is introduced in comparing the ranges of the 

^ormometers, owing to their different heights above the surface of the ground, 

^e range of temperature diminishing with elevation to an unknown extent. 

'^^is, however much to be regretted, would probably not affect the above 

OT'^er if allowed for, although at Aberdeen the height of the thermometer 

AV>OTe the ground is considerable, and it may be proper for the present to 

exclude this station from further comparison with the rest. With this 

^Berration, it will be seen that proximity to the sea retards the hour at which 

^€^ minimum temperature is res^hed. At Falmouth the minimum temperature 

^ attained at 5.50 a.m., Valencia 5.45 a.m., Armagh 5.85 a.m., Glasgow 

^•30 a.m., Stonyhurst 4.85 a.m., and Kew 4.20 a.m. 
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Beyond this point I have not at present pursued inquiry, and must the 
fore bring my remarks abruptly to a close. But I cannot conclude with 
expressing my belief that a careful study of the facts collected by our Soc: 
and by the Meteorological Council will lead to a steady advance in 
knowledge of the laws of Meteorology. 
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TABLE I.— Partioolars relating to the Stations. 





N 
Latitude. 


W 
Longitude. 


Greenwich 


Barometer 


Thermo 


Station. 


in advance of 
Local Time. 


above 
Sea Level. 


meter abc 
Ground 




o / 


/ 


Min. 


Ft. 


Ft. 


Valencia .... 


51 55 


10 18 


41 


23 


12 


Armagh .... 


54 21 


6 39 


27 


207 


4 


Glasgow .... 


55 53 


4 18 


»7 


184 


7 


Aberdeen .... 


57 JO 


2 6 


8 


89 


4« 


Falmouth .... 


50 9 


5 4 


20 


211 


II 


Stonyhurst .. 


53 51 


2 28 


10 


361 


7 


Eew 


51 28 


19 


I 


34 


10 



TABLE II.^Difference of Dry Bulb Thermometer from the Average ; and Avers 

Temperature for the Year. 



1876. 

Greenwich 

Mean 

Time. 



I a.m. 

2 

3 

4 

5 
6 

7 
8 



»i 
ft 
»» 
♦» 
it 
»• 
»» 
«« 



9 
10 

II «* 
Noon 

1 p.m. 

2 „ 

3 " 

4 

5 
6 

7 
8 

9 

10 

II M 

Midnight 



ft 
tf 
ft 
tj 
tf 
ft 
»f 



Average.. 



Valencia. 



o 

-165 

—174 

- 1-89 
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— 2'OI 

— 1-47 
—0-93 
— o-i8 
4-o*6i 
--1-55 

--2'IO 

--2-55 
-r272 

--2-89 

- -2*46 
--I-86 
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- -o'53 

— o'i6 

— 0*69 
— 1*04 
—1-25 
—1-44 

5156 



Armagh. 



o 

— 2*31 

—a- 55 
—275 

—2-99 

- 3*12 
—308 

— -2-43 
7—1-60 
—0-41 
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4-2*07 

- -2-88 

--3*55 
--3-84 

--3-81 

- -3*39 
+2-82 

--1*96 

--1-17 
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—115 
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4828 



Glasgow. 



Aberdeen.** 



o 
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•299 
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— 0-09 
— o-6i 
— i'o6 
— 1-42 
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hnrst. 
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•32 
■1-40 
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3.95 

3*4» 

2-72 

1-81 
083 
0-14 

91 
«-54 
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2*35 
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PBESIDBKT B A 
TABLE in.— Difference of Barometet Betdine Iroiii the Areiage. 
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REPORT OF THE COUNCIL 

FOR THE YEAR 1877. 

In laying Uue Report before the Annual General Meeting the Council desire 
to express their gratification at the increase in the number of the FellowB 
and Stations of the Society ; the greater size of the Quarterly Jouxnal and 
the higher value placed on it by foreign Scientific Societies; the angmen- 
tation of the Library ; and the addition to the sum hitherto oontribated by 
the Meteorological Council; as well as at the other evidences of vigour and 
progress during the year. 

In consequence of the numerous matters demanding attention the Council 
have not only met at the ordinary times, but have held several special 
meetings, and most of the Committees appointed by the Council have also 
been called upon for an unusual expenditure of time in canying out the work 
deputed to them. These Committees are as follows : — 
House Committee. — The President, Secretaries, Dr. Mann, Mr. Bioknell, 

Mr. Brooke and Mr. Greaves. 
EniTiNa CoMMiTTEE.-^Dr. Mann, Mr. Laughton and Mr. Scott. 
Obsebvation Committee. — The President, Mr. Scott and Mr. Symons* 
LiBBABY Committee. — The President and Secretaries. 
LiGHTNiKo Bod Committee. — The President, Secretaries, Dr. Manxiy Mr. 
Brooke, Mr. Dymond and Mr. Preece. 

The attention of the Council has lately been drawn to a matter of some 
importance, viz. their power to deal with the invested Funds of the Society 
without previously obtaining the consent of a General Meeting. ' The practioe 
hitherto adopted has been to invest the surplus income or sell the stock 
belonging to the Society as exigencies arose. Thus the balance of assets 
over liabilities on December Slst, 1874, was j^l,169, but although since 
that date a large sum has been disbursed for the inspection of stations, 
printing of expensive papers, and of the observations either in full or in 
abstract taken at its stations, yet the balance on December 81st last 
' amounted to £1,894. Under all the circumstances, however, the Council 
have deemed it advisable to take the opinion of the Meeting on this point, 
as they are anxious that their action should be in every way conformable to 
the wishes of the Society at largo. 

In connection with this subject the Council have considered the questicm 
of investing the Life Composition Fees, and have arrived at the condosibn 
that it is advisable the total amount invested shall at least represent the 
sums paid by existing Fellows as Ldfe Compositions. As the sum invited 
is now in excess of that amount, and as the work of the Society is seriously 
crippled for want of funds, the Council consider that for the present, subject 
to the rule above laid down, the Composition Fees should be invested by the 
Treasurer only on a special order of the Council. 
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With ihe view of obtaining snitable names for insertion on the Election 
Lists, it was resolved, at a recent Council Meeting, to place a foot-note on 
the notice convening the Ordinary Meeting in December, asking the Fellows 
at large to suggest any names they desired to see placed on the House List 
for election of new Officers and Council. This foot-note has led to a 
response from one Fellow only. 

The work of the Office has been carried out in a satis&ctory manner; 
but the pressure upon the staff in making the necessary comparisons and 
reductions of the observations returned on the Society*s forms has been so 
great that no spare time has remained for other pressing and necessary work. 
The Council find that more money is required for the payment of an addition 
to the staff, and this they hope to be able to obtain during the current year. 
As will be seen by the balance sheet, they have slightly increased the salaries 
ef their employes. 

The Council have also to draw attention to the improved condition of the 
Library, due partly to the purchase of books, several of considerable rarity, 
partly to the large donations, and partly to the binding of a considerable 
number of books and pamphlets which were almost inaccessible through 
being packed in parcels. The shelf accommodation has also been largely 
increased. 

As an additional means of extending the Library, the Council sent out a 
circular to the Fellows, soliciting subscriptions towards a Library Fund or 
the presentation of books bearing on meteorological subjects. The Fund is 
a perennial one, and will consequently not be closed. The request for books 
has been successful, as will be seen by reference to the lists in the Quarterly 
Journal. The books purchased are recorded in Appendix lY. There are, 
however, many works at present in the Library not bearing on meteorological 
subjects, which it is proposed to get rid of by sale or exchange. 

The Exchange List has been revised by the House Committee, and at its 
snggestion two names have been removed from, and the following added to, 
the List: — 

Budapest Eunigl. Ungarische Central-Anstalt fiir Meteorologie. 

Calcutta St. Xavier's College Observatory. 

Edinburgh Royal Society. 

Lisbon Ohservatorio do Infante D. Luiz. 

Madrid Sociedad Geografica. 

Marlborough Natural History Society. 

Moncalieri Ohservatorio del B. CoUegio Carlo Alberto. 

Rome Ministero d' Agricultnra. 

Sydney Royal Society of New South Wales. 

Zurich Schweizerische meteorologische Central-Anstalt. 

A desire having been expressed at the last Annual Meeting that the pro- 
perty of the Society should be insured, the Council have effected the 
insurance of the Library for the^ sum of £250 in the Scottish Union Office. 

The Papers read before the Societjs have been both numerous and 
inieresting, and in some cases of exceptional value. In February a short 
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commnnication was received from Mr. Miller on "Local Diurnal 
and as the Conncil considered that the subject required investigai 
requested the Assistant- Secretary to prepare a Report on the subje 
was read at the March Meeting. This Report was rendered i 
valuable by the incorporation, with the permission of the Astronom 
of the Table of Mean Temperature at the Royal Observatory, Gree 
every hour of the day during the twenty years 1849-1868. 

A Committee was appointed in April to prepare a brief manual oi 
tion regarding the construction of Lightning Rods, and to give ini 
on matters bearing upon the injurious effects of Lightning. 

The Quarterly Journal has continued to increase in interest ai 
Vol. ni., just completed, contains 496 pages and 22 Plates, b< 
Appendix of 106 pages, or 602 pages in all. Special subscriptions I 
received towards printing the Plates illustrating the Rev. W. G. I 
Dr. Marcet*s papers in No. 24. 

Respecting stations, the only change to note since the last Repoi 
Eelstem has been substituted for Galcethorpe, the observer having 
his instruments, January 1st, 1877, from the latter place to the 
distance of about two miles. In addition, three new stations, Bab 
Mansfield and Norwood, have been organised and accepted; parti 
these will be found in Mr. Symons's Report in Appendix I. L 
ance with the arrangement mentioned in previous Reports, copie 
detailed observations have been suppUed to the Meteorological Offic 
following stations : — 

Audley End J. Bryan. 

Babbacombe E. £. Glyde. 

Buxton E. J. Sykes, P.R.A.S. 

Carmarthen G. J. Hearder, M.D. 

Dartmoor R. E. Power, L.R.C.P. 

Hawes Rev. J. D. Parker, LL.D. 

Hereford T. A. Chapman, M.D. 

Hillington Rev. H. Ffolkes. 

Kelstem D. G. Briggs. 

Marlborough Rev. T. A. Preston, M.A. 

Mellington Hall P. Wright, F.C.S. 

Ramsgate Rev. E. A. D. 0*Gara, O.S.B. 

Strathfield Turgiss Rev. C. H. Griffith. 

Wakefield H. Clarke, L.R.C.P. 

And monthly results furnished for 
Cheadle J. C. Philips. 

Llandudno J. Nicol, M.D. 

Observations have also been received from the following stations :- 
Cardiff W. Adams, Assoc. Inst. C.E. 

Caterham J. Adam, M.D. 

Crewkeme F. J. Sparks. 

Eastbourne ^ S. Bretton. 
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Haaicigh • J. T. Muriel, M.R.C.S. (deceased). 

Jersey P. Langlois, M.B.G.S. 

Mansfield • B. T^^rer, B.A. 

Nox-^rood W. Marriott. 

Portland Col. Akers, B.E. 

Shre^abury Bev. E. V. Pigott. 

Teignmouth W. C. Lake, M.D. 

G. W. Ormerod, M.A., F.G.S. 
Watford J. Hopkinson, F.L.8. 

Bossini^res, Switzerland Col. M. F. Ward, F.B.A.S. 

St. John's, Newfoundland John Delaney. 

Tlie monthly abstracts of the observations from the fourteen stations sup- 
plied to the Meteorological Office for the year 1876, together with the detailed 
observations from Hawes and Strathfield Turgiss, have been printed in Nos. 
23 and 24 of the Quarterly Journal. 

On April 20th, the Council forwarded a Memorial under seal to the Lords 
Commissioners of Her Majesty's Treasury, praying for a grant in aid of the 
^^UTent expenditure of ths Society. The following is an abstract of the 
Memorial :— 

1* The Meteorological Society was established in 1850, and incorporated 
*>y Royal Charter in 1866.* 

2. The Society consists of 888 Fellows, paying annual subscriptions, or 
^ho have compounded, and of 17 Honorary Members. 

3. The Society holds meetings for the discussion of Meteorological subjects 
^ght times per annum. 

^* A considerable number of the Fellows are really working Meteorologists, 
^*^d contribute papers to the Society's publications. 

6* The Society publishes a Quarterly Journal, which is supplied gratuitously 
^ the Fellows and to a large number of Observatories and Libraries in 
^^erent parts of the globe. 

6* The Society has established a series of meteorological stations in various 
P^^tts of England and Wales, principally at the expense and under the care of 
^® Fellows. The instruments are all verified, mounted uniformly, observed 
^ the same hours, and the observations are tabulated and reduced in the 
^^^e manner, and no station is accepted until it has been visited and examined 
"y the Society's Inspector, and a plan drawn of the position of the instru- 
^^xits. Beduced copies of the plan and an abstract of the report are 
P^*>lished for general information. 

' • In addition to the above the Society, through its paid officer, undertakes 
^^ publishes original investigations. 

^* Inasmuch as its entire income is less than £500 per annum, the action 
^ ^e Society is much crippled, and but for the assistance of the Fellows it 
^^^<i be impossible to continue its present operations. 

^- The Society has since January 1st, 1875, supplied to the Meteorological 

* A Society with similar objects was organised in 1823. 
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Office the resnltd from 14 of its staiions, at a charge merely calculated to cover 
the expense of copying — ^the Society having borne all the cost of inspecting 
the stations and of the labour requisite for verifying and* reducing the obser- 
vations. 

10. The Council have considered the Beport of the Treasury Committee 
upon the mode of administering the annual grant in aid of Meteorology, aad 
the proposals contained therein, and beg to submit that in view of the fiiet^ 
above set forth, and especially of those contained in paragraphs Nos. 6 and ^« 
the Society b fairly entitled to favourable consideration. 

On June 14th, a reply was received from the Treasury to the effect tfau^^ 
« My Lords " had agreed with the Royal Society for the creation of such ^ 
Committee or Council as was contemplated in the 9th paragraph of the Bepo^^"'^ 
of the Treasury Committee, and that as regards aid to particular Meteors "^ 
logical Societies *' My Lords" intended to adhere strictly to the recommeDd^E- -^ 
tion in the 28rd paragraph of the Beport, to the effect that no paymen'-^K^^^^ 
should be made to such bodies except for results sought for by the 
Council, which in the 22nd paragraph has its attention directed to the im; 
ance of fostering local co-operation to the utmost. 

Finding that the sum paid by the Meteorological Council for copies of tlaJ'^^® 
observations was less than the actual cost to the Society for their redaction, &c ^a^**» 
application was made to that body for a reconsideration of the arraogemeic^^^^ 
entered upon in 1874, and an increase in the payment per station, as well v^'^ ^ 
a grant of a separate sum towards the cost of inspection. In response t^ ^ 
this request, the Meteorological Council have agreed to increase the sum b^^d^^^y 
£80 for the financial year ending March 81st, 1878; and are disposed U^ ^ 
reconsider the previous arrangement^ especially as regards a vote toward^.£>^'^ 
the Society's expenditure in periodically inspecting the stations. 

In connection with this and other cognate subjects, the Council held 
special meeting on December 4th, when the following resolutions were .^ 
to, viz. : — That the stations from which returns are sent to the Meteorologica. ^^ ^^ 
Council be continued; that all other accepted and inspected stations be con-^ ^^^' 
tinned ; but, that considering the financial condition of the Society, thcs^ ^iv® 
Council regret that they do not feel justified in accepting any fresh mtumigr ^^^^ 
which will increase the expenditure. As the stations offered are eonsideredC^^'^^^ 
to be much needed, and as the discussed returns, when published, would ^^^^z7\ 
materially to the usefulness of the Society, a special appeal has been made tf^-'^' 
to the Fellows for funds to enable the Council to carry out the work. 

The Council, having had brought before them the question whether ladies 
can become Fellows, have resolved to recommend to the Annnii] Meeting 
that Ladies be admitted as Fellows of the Society, and that the Bye-Laws 
be altered accordingly. 

The returns of Phenological Phenomena have been received from some of 
the Fellows and several other persons, and forwarded to the Bev. T. A. ^ 
Preston, who has charge of this department. The Beport, which was read 
at the Meeting in December, is contained in the January Number of the 
Quarterly Journal. 
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Hicks. 

By Messrs. 
Neobetti 

and 
Zambba. 



Tbe following instmments have been exhibited at the Meetings daring the 
past Session: — 

Barometrical and Thermometrieal Clocks. By W. F. Stanley. 
Solar Thermo-Badiometer. 
Improved Minimnm Thermometers for Terrestrial Radiation. 

Apparatus for recording Honrly Temperatures. 
Solax Radiation Thermometer with new test gauge. 
Terrestrial Radiation Thermometer with protected scale. 
New Sea Thermometer for shallow depths. 

New form of Solar Thermometer. By Commander E. Boubke, R.N. 

The Didth&roscope. By Prof. J. Luvini. 

Thermometers for observing Earth Temperature. By G. J. Symons. 

New form of Hygrometer. ) t^ i? t^ 

Biandard Siphon Barometer. ) ^ ' 

Thermometer with &lse bores. By H. C. Russell, B.A., F.R.A.S. 

^^ere has been a continuous increase in the number of Fellows, and the 
^tal li^^ reaches 417. The following figures show the progress during the 
P^at 0.^6 years: — 

1878, December 81st, ... ... 808 

1874, ,, ... ... ... u2ti 

1875, ,, ... ... ... 858 

lo7o, ,, ... ... ... ••. oJo 

XOf f, ,, ... ... •»• TiX I 

Society has to regret the loss by death of five of its Follows, and 
its Honorary Members, viz. : — 
^^BOB Clayton Atkinson, elected into the Society, May 7th, 1850. 
ALD Butteb, M.D., „ June 18th, 1862. 

Pbteb Gassiot, D.C.L., F.R.S., „ June 15th, 18G4. 

Reynolds, M.D., „ August 7th, 1850. 

s Tabbant, M. Inst. C.E., „ May 17th, 1876. 

Joseph Le Vebbieb, „ February 21st, 1877. 

following tabular statement shows tho present number of the Fellows, 
'^irary Members, and the changes during the past year: — 



Xj 





Life. 


Ordinary. 


Honorary. 


Totals. 


1876, December 81 ... 


87 


295 


16 


898 


Since elected 


+4 
2 

• • • 

• • • 


+83 
8 
9 
4 


+1 
1 

• • • 

• • • 


+38 

— 6 

— 9 
4 


Deceased 


Retired 


1 De&nlters • 




1877, December 81 ... 


89 


812 


16 


417 



'^he Balance Sheet (Appendix UI.) shows that after investing £60 in New 
^ per Cents, the sum to the credit of tho Society on December 31 was 
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£88 15s. 5d., against £U 8s. lOd. on Dec. 81, 1876, and that £458 14s. 7d. 
were expended. The items of expenditure are as follows : — On the Journal, 
£168 7s. 6d. ; on general printing and hook hinding, £81 19s. 8d. ; on 
salaries, £160 2s.; on office expenses, refreshments and petty expenses, 
£72 l^s. lid.; and on inspection of stations and forms for observations, 
£25 9s. 6d. The receipts amounted to £558 Is. 2d., which were derived 
from the following sources, viz. £41 16s. lOd. from dividends; £118 6s. 8d. 
from the Meteorological Office; £812 18s. 8d. from subscriptions; £60 from 
life compositions; £15 4s. 5d. from sale of publications; and £5 from 
special contributions. The donations to the Library Fund of £8 28. have 
have not been brought into the account. The assets consist of £1,105 28. 
invested; of £182 due for subscriptions and entrance fees; of £87 Os. 6d. 
for Dividends due and Contributions promised to Mr. Ley^s and Dr. Marcet's 
Papers ; of £50 on the value of furniture and instruments ; and of £88 15s. 5d. 
in hands of Bankers and Assistant- Secretary. To these might be added the 
value of the Library, on which a considerable sum has been expended. The 
liabilities consist of £5 Is. for subscriptions paid in advance, and £9 to 
printers for stereo-plated of observations for 1876. 



APPENDIX I. 
Report of Mr. Symons on the Inspection op the Stations. 

Babbacombe, Torquay. — Inspected August 22nd. 

Mr. Glyde, F.M.S., had contributed observations to the Society until his 
removal from Forest Hill, and offered to continue to report from his new 
residence in the suburbs of Torquay. All his instruments are verified ones 
of the best pattern, but one of the mercurial thermometers has changed its 
error very rapidly, and in an unusual direction ; the wet bulb was 0^-2 too 
low when compared at Kew in the spring of 1876, it was 0°*5 too low in 
July, 1877, and 0°*6 too low at the time of inspection. Fortunately, Mr: 
Glyde has duplicates of nearly all his instruments, and, therefore, this 
change will be carefully watched. As will be seen from the plan, the station 
is very fairly open, and on the whole I think that the observations may be 
accepted as accurately representing the climate of the upper part of Babba- 
combe, and, to a certain extent, the higher parts of Torquay. 

Buxton. — Inspected September 25th. 

This station was found in perfect order, except in the following respects : 

The solar-radiation thermometer had been found by the observer to show on 
two occasions a lower maximum temperature than that given by the maxi- 
mum thermometer in the Stevenson's stand. On examination, it appeared 
tliat the detached or index portion of the column had become much too lonj?, 
and that, consequently, the thermometer on the occasions referred to had 
not acted as a maximum, and the temperatures read were the actual tempera- 
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tures at the time of reading. A new thennometer has been ordered by the 
obser-Ter, and instructions given for its comparison with the Society^s 
stanci&rd before despatch. The upper part of the measuring glass of the 
rain-gauge glass had been broken, and a new verified one ordered. The 
thermometer stand was getting dirty, and I recommended that it be re- 
painted. 

Eelstern, Louth. — Inspected September 28th. 
^riiis station is a very short distance, perhaps one mile, north of the 
one previously reported upon at Calcethorpe. Mr. Briggs's new residence is 
more sheltered than the previous one ; but although there are several trees 
o^ tb.e lawn and a belt at the back and side of the house, there are none 
^^^U.ch have any injurious efiect, except in rendering it impossible to use the 
SAieiaometer, and perhaps slightly afiecting the wind observation's. All the 
^^istaruments were in perfect order. 

Lower Norwood. — ^Inspected October 1st. 
^&. Marriott, the Assistant- Secretary, resides at Lower Norwood, about 
miles south of St. Paulas Cathedral, and two miles west of the Crystal 
ace. The neighbourhood is not closely built, and there is a large cricket 
and market garden due north of his house. The situation may, therefore, 
regarded as fairly representative of the higher land (190 feet above sea) in 
I South of London almost uninfluenced by habitation. It has often been 
^-''Sgested that the Society ought to have a station representing the climate 
London, though whether that of London itself or of the locality ih which 
situated has not been stated. However, Mr. Marriott offered to keep 
^<^^iilar observations if some of the Society's instruments were lent to him, 
^^K^^ having added to them several of his own, so as to fully equip the station, 
^ ^>^38pected it on the above date, and found, as might have been expected, 
^^ the arrangements as satisfactory as possible. 

Mansfield. — ^Inspected September 28th. 

^I^his station is on the outskirts of the town, and very open to the south; 

ground is nearly level, falling a little to the east ; the flower garden in 

^^Wch the instruments are placed is (a« will be seen by the plan) not large, 

^^ U is only separated by a sHght fence from a large field on the south and 

^^etable garden on the east. The observers seem very careful, and 

^S^lar readings are taken at 9 a.m. and 9 p.m. The station requires to be 

^^^^ided with a Stevenson's thermometer stand, and a new grass minimum 

.^^"itxometer. The barometer is a very fine one, and the other instruments 

^^ ^, I think, be sufficiently good. 

Brookbank, Tbionmouth. — Inspected August 80th. 

"^he instruments are good, and placed in the garden south-west of Mr. 

^'^©rod's house. The thermometers are attached to a species of Glaisher 

^^4, or, perhaps more properly, to a variety of Martin's ; they are attached 

^ Vertical board in front of a summer-house, and face dae north; they are 

^^^^tered by trees, &c., from the sun, and, though not mounted uniformly 

^^th the instruments at the rest of the Society's stations, doubtless give nearly 
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accnrate results, the range being probably rather too large. On comparing 
the thermometers with my standard, the errors appeared to be at 62?: Dry, 
+0°-8; Wet, +0°-8; Max. +0°-4; Min. -0°-7;— thus indicating (what 
seems to be a frequent occurrenoe) that the tubes had been graduated too 
soon after filling. The barometer appeared to be a very good one. As the 
observer cannot take 9 p.m. observations, the full inspection form was not 
filled up. 

The Bittan, Teignmouth. — Inspected August 80th. 
Dr. Lake, finding his own garden too small and too sheltered for aocorate 
observations, has, by permission of the owner, placed the thermometers in 
the large grounds of The Bittan, which slope gently towards the River Teign, 
which forms their southern boundary. His rain-gauge was also placed fhexe 
for some time, but the accuracy of the observations was questioned; it was 
said that the ground sloped too much for the results to be trustworthy^ and 
eventually Dr. Lake removed the gauge to the side of the Water Works 
Reservoir. I do not concur in the objections raised against this site ; and I 
consider that if Dr. Lake could arrange for 9 p.m. observations in addition 
to the present 9 a.m. ones, and would restore his rain-gauge to its old 
position, or put a new one there, that all the requisites of a satisfactory 
station would be supplied. 

Wakefield. — Inspected September 26th. 
Dr. Clarke happened to be away from home, but Warder Brown was in 
charge of the station, which was in very good order. There has been no 
change in the instruments or their position since the last inspection, except 
that the barometer has been protected by a glass case. The grass upon 
which the radiation minimum thermometer is placed was rather too long, and 
I gave orders for it to be cut, and suggested that the thermometer stand 
should be painted. In all other respects the station was in perfect order. 



APPENDIX n. 

Obituary Notices of Fellows Deceased. 

John Peteb Gassiot was a noble specimen of a class of man which 
rare indeed in this country, and almost utterly unknown outside of it, w 
amongst the varied engagements of a busy commercial life, found leisure 
win for himself a leading position in the scientific world. 

That a midshipman in the Royal Navy should become a prominent m 
chant of London, foremost in aU works of social improvement in the CL 
and the virtual founder of the Middle Class School; that he should h 
been the intimate friend of Faraday, the constructor of the first really 
galvanic battery, and the painstaking investigator of the brilliant res 
afforded by it, — is surely no mean tale of work for one life. 

Ho joined the Society in 1864, and though he never contributed 
papers to our Journal, all British Meteorologists owe him a deep debt 
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giaiitiide for the organisaiioii of the verification system of Kew Observatory, 
over which establishment he long presided as Chairman of the British 
Association Eew Committee. 

In the last years of his life he had withdrawn from business and from 
science, and he passed away quietly at his country seat at Byde, on the^l8th 
of August, in the 81st year of his age. 

TIbbain Jean Joseph Lsvbrrieb was the man to whom in the first place 
is due the credit of proposing to a European Government the organisation 
of a Weather Telegraphic System. February 17th, 1855, was the day on 
wiiich he received the Emperor's sanction for the creation of the French 
^efK)rting 3yBtem, which now, after 28 years, bears the impress of its first 
founder. 

It is beyond the powers of one man to remain at the head of two sciences 
8o extensive and absorbing as Astronomy and Meteorology, and it would 
ill heseem us to presume to speak of his labours in the former sphere of 
knowledge. We can only as Meteorologists regret that, beyond having 
erested the system of the Bulletin International, and founded the Associa- 
tion Seientifigus de France, with the main object of forwarding our Science 
l>y the preparation of his Atlas des mouvements generaux de V Atmospliere, and 
tbe BQccessive volumes of his Atla>s Meteorologique de France, the literature 
of lleteorology will hardly show a trace of the name of one who influenced 
it BO importantly. He was elected an Honorary Member on February 21 st, 
and be died on September 2drd, 1877, in the 66th year of his age. 
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Beceipts. 



£ 8. d, £ 

Jan. Balance from last year 44 

Jan. Dividend on £800 M. S. <& L. B. 4} Deben- 
ture Stock 17 15 6 

April Do. £212 5s. New 3 per Cents 3 2 11 

Jnly Do. £800 M. S. & L. B. 4i Debenture 

Stock 17 15 6 

Oct. Do. £212 5s. New 3 per Cents 3 2 11 



41 1 

Meteorological Office.— Copies of Betoms from 

8 stations — Jannaxy to June, 1876 7 10 

Do. Copies of Betnms from 9 stations, July 

to December, 1876 22 10 

Do. Copies of Beturns from 14 stations, 

January to October, 1877 58 6 8 

Do. Additional payment, April to October, 

1877 17 10 

Do. Monthly Summaries from 5 stations for 

1876 12 10 

118 

Dec. Subscriptions for 1874 5 1 

Do. for 1876 11 1 

Do. forl876 34 10 

Do. for 1877 ,...223 17 3 

Do. for 1878 5 1 

Entrance Fees 33 3 

Life Compositions 60 

372 : 

Dec. Bev. W. C. Ley — Contribution towards the cost 

of printing Plates of Upper Currents 5 

Dec. Sale of Publications . . , 15 



£597 



APPENDIX TO BEPOBT. 108 

fc^r ^Jie Year ending December SlU, 1877. 



Expenditure, 

£ i. d. £ $, d, 

I*rija*ing Nos. 21— 24 96 17 

UliiistrationB 40 4 6 

Lors* Copies 11 5 6 

ObserraiioxiB .' 9 4 6 

^^Sxstrar-Oeneral'B Beports 6 16 

163 7 « 

^*™*^«^, Re- 
printing 12 1 6 

•ionery..^ 8 11 6 

and Bookbinding 16 6 9 

81 19 8 



^^«i»tant Secretaiy 130 

^^^Xiputer 28 12 

^^^^P«ration of Bepozt on Dinznal Bange 1 10 

160 2 

J™*^* and Honaekeeper 28 10 6 

^oals, Fnmitnre and Inanranoe ,... 6 3 5 

^<^«ti^ and Beoeipt Stamps 20 11 



lents 10 14 4 

^I^Qxises incnnred at the Loan Exhibition, South Ken- 

sington 17 6 

^>^()el8 and Petty Expenses , 6 19 2 

(W. 72 15 11 



^■Pection of Stations 12 16 

^^^Kis for Meteorological and Phenological Observa- 

Uons 12 14 6 

Stocks 26 9 6 

^^'^^luwe of £62 58. New 8 per Gents 60 

B«.i ^"^* 7 

^^^^t^ee at Bank of England, December Slat 79 10 8 

^^« in hands of Assistant Secretary 4 4 9 

83 15 6 

£597 10 

HEKBT PEBIGAL, Treasurer, 

^^^au^iied and found correct, 

E. G. ALDBIDGB, \ . ... 
B. STBACHAN, ) ^^%tor$, 

}9f»^ 4tfc, 1878. 

i®w 811018.— TOL. rr. H 
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APPENDIX IV. 
List of Books Purchased. 

Anonymous. — ^Frostiana (1814) ; Printed on the Ice on the Thames. — La Lune 
€t son influence suppos^e sur le Temps. — Patria, Vols. I. and II., containing an 
article on Meteorology, by Prof. C. Martins. 

Baddeley, p. F. H.— Whiriwinds and Dust-Storms of India. 

BiOT, M. — ^Tables Barom6triques portatiyes (1811). 

Brjlyais, Lieut. A. — M6moire sur les Halos et les Ph^nom^nes optiques qui 
lea aocompagnent. 

Cl^^ek, Sir J., M.D.— The Sanative Influence of Climate. 

Ci^os, Dr. J. A. — Nouvel Apergu sur la M^t^orologie. 

CJauuN, A.— Atmidomfitrie. 

CoTTB. Le Pebb.— Traits de M6t6orolorie (1774). 

DajIpTOn, Dr. J., F.R.S. — Meteorolo^cal Obseryations and Essays. 

_,^AJ*iEL, J. F., F.R.S. — Meteorological Essays and Observations. Second 
«^tioii. 

5^ lA CJondraye, M.— Th6orie de Vents et des Ondes. 

Dr Xuc, J. A.— Id6es sur la M6t6orologie. Tomes I. et II. (1787). 

Db Parian, M. — ^Trait6 physique et historique de TAurore Bor6aie. Second 
^tiox, (1754). ^ 

^ Saussube, Prof. H. B.— Essais sur rHygrom6trie. 

^ Vb, Db. H. W.— Die Verbreitung der Warme auf der Oberflache der Erde. 

^^«:w, Db. J.— Practical Meteorology. 

«Eo^^ K — ^Etude sur les Orages dans leurs Rapports avec les Mouvements 
«en€raux de T Atmosphere. 

«A-aRi8, SiB W. Snow, F.R.S.— Thunderstorms. 

^A^TEY, G., F.R.S.— Meteorology. 

^^^CBRSHAM, S. C. — Supply of Surplus Water to Manchester, &c. 
i:»ir?'^ARD, Luke, F.R.S. — Essay on the Modifications of Clouds. Thu-d 
*^^on, 4to. 

j^ ^^x^N, J. — Hourly Observations and Experimental Investigations on the 
^^orneter. 

iP^Bs, T. — Ck)mpanion to the Mountain Barometer. 

?^fiHTZ, L. P.— Meteorology. Translated by C. V. Walker, F.R.S. 

r® B^NC, Le Pebe. — Essais sur la Th^orie des Atmospheres (1819). 

if^^B, E. J., F.R.S.— Prognostications of the Weather. 
Qj^itTiN, Db. G. a.— the « UndercHflf " of the Isle of Wight : Its Climate, 

^Sf^i and Natural Productions. 

JJa^Tine, Db. G. — Construction and Graduation of Thermometers. 

fjil^^, J., F.R.S. -An Essay on the Weather. 

y^^'s Circle of the Sciences — ^Astronomy, Navigation, Meteorology. 

p^I-TiEB, A. — M^moire sur les diverses EspSces de Brouillards. 

p^^^N, P. — Etude sur les Eclairs. 

p^l>l>lNaTON, H.— The Sailor's Horn Book. Second Edition. 

p2^i«teb, Rev. J.— A Rational Account of the Weather (1723). 
»^iJ?^8TEL, Db. M. a. F.— Die jahrliche Veranderung der Temperatur der Atmo- 
**}lf>^ in Ostfriesland. 

yi^^ELET, A. — M6t6orologie de la Belgique compar6e a celle da Globe. 
Q^I^OND, Le. — M6moires sur la Formule barom6trique de la m^canique 

A ^^AlD, J. — ^A Summary View of the Spontaneous Electricity of the Earth and 

^^phere (1793). 
qJ^^Kel, Majob J., F.R.S. — Investigation of the Currents of the Atlantic 

^^I*. E., M.A. — Historical and Philosophical Account of the Barometer. 

S^ltESBY-jACKSON, Db. R. E. — Medical Climatology. 
^ Jy Labo, Prof. J. M. 8. — Rficherches sur les Causes et les Lois des Mouvements 

J^tmosphire. 
iLr*^oii80N, Db. a. S. — Observations on the Influence of Climate on Health and 
^^nality. ' 
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TOALDO, J. — Essai M6t^orologique sur la veritable Influence dcs Astres des 
Saisons et Changemens de Terns (1784). 
TOMLINSON,— The Mist and the Dew-drop. 



APPENDIX V. 



• The Meteorological Office. Robert H. Scott, M.A., F.R.S., Secretary.— 
The constitutioD of the Office has been entirely remodelled during the year, in 
accordance with the recommendations of the Treasury Committee mentioned in 
the last Report of the Society's Council, which recommendations were laid 
before Parliament in the month of February, 1877. 

The correspondence which passed between the Treasury, the Admiralty and 
the Royal Society as to the future reorganisation of the Office has been published 
as a Parliamentary Return (No. 351, 1877). The general outcome of these nego- 
tiations has been that, as the Admiralty declined to undertake the management 
of the Marine Branch of the Office unless under the conditions of a material 
addition to its present cost — a condition which the Treasury were not prepared 
to sanction — ^the Royal Society was requested to nominate a Meteorological 
Council to take the place of the former Meteorological Committee of the Royal 
Society. The Treasury declined to appoint the Council, but stated their readi- 
ness ** to express a formal approval of the selection.** 

This Council, although nominated by the Council of the Royal Society, is 
entirely independent of that body ; in fact, in a letter of the Treasury to the 
Royal Society (dated June 28th, 1877), it is expressly stated — 

** My Lords entirely concur in the view taken by the Council of the Royal 
" Society as to the exclusive responsibility of the new Council for its Ajinual 
" Report The part of the Council of the Ro^al Society is clearly understood 
" to be confined to that of assisting and advising my Lords by means of such 
*' observations on the Ck)uncil's Report as it may be found to suggest.** (sic.) 

The Council consists of five members nominated by the Royal Society, with 
one ex officio member, the Hydrographer, nominated by the Admiralty. 

The Council is paid, and the title of their chief executive officer is Secretajry, 
instead of Director of the Office. 

The vote to the Office was increased by £2,000 during the current financial 
year, and it is hoped that a further increase will be accorded in the ensuing year. 

The most important modifications which are to be introduced into the system 
of the Office are the nomination of two Inspectors, to act for the Scotch and 
Irish Stations respectively — only one of whom (Mr. Buchan) has as yet been 
appointed — and tne direct allocation of a sum of money for the purpose of 
'* special scientific researches.'* 

The Council took charge of the Office on the 9th of July. 

Marine Meteorology, — ^The work on the Meteorology of the Equatorial Region 
of the Atlantic has been issued to the public. 

The discussion of the existing materials for the district lying near the Cape 
of Good Hope is being steadily pursued, but no decision as to the proposed 
form of publication has as yet been taken. 

The Atlas of Synoptic Charts for the North Atlantic for the month of Augnsty 
1873, with its accompanying Remarks, is in the press, and will shortly i^pear. 
It may be expected to throw some li^ht on the possible origin and character of 
cyclonic storms. An abstract of this work, in the form of a lecture, delivered 
by Captain Toynbee at the Royal United Service Institution in May last, has 
appeared in the Nautical Magazine for December. 

The Annual Report of the Office for the year 1876 contains a series of twelve 

charts, showing the distribution of the materials in the Office for the entire 

' ocean and for each month. The districts now under discussion in varioos 

countries were exhibited in the illustrations to a paper by Mr. Scott in the last 

vol. of the Quarterly Journal of the Society. 

Weather Telegraphy. — There has been no material change in this service 
during the year. In the month of May the Sunday service, which had been ten- 
tatively organised by the Meteorological Committee, was stopped by orders of 
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^*® Treasury, but it was again resumed in July on the reconstitutioa of the 

TT'li.c very satisfactory relations which have now for two years existed with the 
* Tiriacs ' are unimpaired, and, thanks to that journal, as explained last year, the 
service of storm warnings has been carried out with increased efficiency^ owing 
*^ "tHe facilities afforded for the issue of warnings in the evenings. 

A.ri important step is contemplated bv the Council, witli the view of rendering 
the information collected by them available for agricultural purposes. It is pro- 
posed to issue weekly notices of Temperature and Rainfall for various districts 
of ^e United Kingdom (ten in number), showing how the amounts differed from 
their respective averages for the last ten years. Tliese notices will appear in 
the newspapers, and a Weekly Weather Report will be issued by the Office, showing 
the actual values for each station. 

The reports on which these returns will be based are to be received by post. 
The^ Office has expressed its warm thanks to the Council of the Meteorological 
Society for permission to obtain reports from some of its stations in connection 
with this new service. 

Zfiind Meteorology. — There are no changes of importance in connection with 
the seven observatories. 

^The returns from the Stations of the Second Order, which appear in the 
Q'larterly Weather Report, are increasing in number, and the relations with the 
Bociety with reference to these continue as friendly as in previous years. 
The number of stations whence returns are now being printed is — 

Detailed Observations Monthly Abstracts 
with Monthly Abstracts. only. 

1876 15 14 

1877 23 9 



BoYAL Observatory, Greenwich. Sir G. B. Airy, K.C.B., F.R.S., Astro- 
|J?"J«r Royal. — The meteorological work of the Magnetical and Meteorological 
*^»rtment has undergone no important change during the past year. The 
puotograpbic processes, the eye observations for determination of photographic 
J*'^! snd the automatic registration of the direction, velocity ana pressure of 
"* ^d, are continued as before. The daily registration of the duration of 
•nnshine by means of the instrument devised by Mr. J. P. Campbell, F.G.S., is now 
wotinaed as part of the regular meteorological work. 

I^ Was remarked in the last Report that the amount of rain collected by the 
S?^ P*^® placed on board the police ship * Royalist,' near Blackwall, was, on 
*** whole, much less than that collected on the ground at the Royal Observatory. 
ITjesame difference is found to exist in the year just closed, the yearly amounts 
J^ficted at the two places being in the ratio of 4 to 6. The rain-gauges have 
*^^ examined, and tne measuring vessels tested, so that the observed difference 
•WPjirs to be real. 

*"« August meteors were well observed, but few only were seen in November. 
^An important comparison between the Standard Barometers of the Greenwich 
^ Kew Observatories has been carried out during the past year, under the 
""^on of Mr. Whipple, of the Kew Observatory. Several portable baro- 
fj***^ were brought to Greenwich on three different occasions. The final result 
jj** Qot yet been communicated, but it is understood that the agreement between 
l^two standards is such that their indications may be taken as practically 

The Electrometer on Sir William Thomson's plan for photographic record of 
toe indieations of atmospheric electricity has been received trom Mr. White, and 
' <ii>teni has since been prepared for use with the Electrometer, but the instru- 
^^ W not yet been brought into regular work. 

The discnssion of the photographic thermometer records, 1849 to 1868, of the 
P^'^^tographic barometer records, 1854 to 1873, and of the eye observations of the 
^Q&d thermometers, 1847 to 1878, are now complete, and the results awHit 
^% printing. Tables of the diurnal inequalities for each month for the Baro- 
meter and for the Dry Bulb Thermometer, as deduced from this discubsion of 
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the photographic records, have been abready communicated to the Meteorological 
Society.® 

Royal Observatory, Edinburgh. Professor C. Piazzi Smyth, F^SLAB., 
Astronomer Royal for Scotland. — The portion of the Budget of the Royal Obser- 
vatory, Edinburgh, devoted exclusively to Meteorology, is under £150 per annnm, 

The resulting performance of work consists, as arranged by GU)vemment, in 
the computation of the enormous numbers of instrumental observations made 
twice a day at 55 stations of the Scottish Meteorological Society ; and in fur- 
nishing them ready for the press to the Registrar-General of Births, Deaths, &c. 
in Scotland, every month and every quarter ; together with digested comparisoni 
of the chief numerical items of the current time, with the similarlv prepared 
items of the last 19 years ; and all such returns have been printed by the said 
Registrar-General in his Monthly and Quarterly Reports thus far. 

Independently of the above obligatory service, the daily notation of the 
Barometer and several differently-placed Thermometers, together with ordinal} 
weather particulars, for the immediate benefit of the Clock Rate Department 
of tlie Royal Observatory, is still kept up ; while recent extensive researchea ii 
connection with the * Edinburgh Star Place Catalogue,* now in course of publi- 
cation, have shown in many new and hitherto unsuspected cases that tempera- 
ture variation, in its effects both direct and indirect on the mountings of astrono- 
mical instruments, is a most fertile, and even terrific, source of occasional erroi 
in astronomical results, if not respected, avoided, or eliminated in the completesi 
manner possible. 

In Volume XIV. of the * Edinburgh Astronomical Observations," just com- 
pleted at the press, and soon, it is hoped, to be in course of distribution, then 
are not only many such instances of the advantages in Practical Astronomy oi 
attending particularly to temperature, even in some of its minutest ramifications 
but there are towards the end ot the book 26 pages specially upon the old Edin- 
burgh Earth-Thermometers, and the conclusions, cosmical as well as terrestrial 
to be drawn from them through tlie whole of their career from 1837 to 1876. 

There are also 21 pages on Spectroscopy, divided into three parts, as thna :— 

Part 1 refers to * Phenomenal Spectroscopy in tiie small,' from 1870 to 1874 
It is illustrated by 13 plates, chromo-lithographed, and is a general winding-op; 
for the now passed away and finished eleven-year-cycle of Sun-spots, of theUttlf 
that could be done witn very imperfect means at command, by the Edinbnrgl; 
Astronomer, either at home or in several places abroad, in the way of obaervioi 
the Zodiacal Light, Aurora, Twilight, ana Phosphorescence. 

Part 2 is termed * Meteorological Spectroscopy in the small and rough, 
between 1872 and 1877 ; and contains, with two plates, rather a full account ol 
* Rain-band Spectroscopy,' founded on observations at Edinburgh, Palermo, 
Toulouse, and Lisbon, all of them taken at the Astronomer's private expense. 

Part 3, or * Solar Spectroscopy in the large,' assisted by three plates, givei 
the Astronomer's observations during the last summer with a spectroscope of hii 
own, and carried to Lisbon from Edinburgh at his own cost, for supplying the 
ultra red end of the visible or optical Solar Spectnim, beyond the point where 
the late M. Angstrom's magnificent map of his Normal Solar Spectrum begins 
It is a region where terrestrial meteorological lines are verv numerous, and pi a} 
important parts in certain states of the weather and positions of the Sun, bul 
where there appear to be also some notable solar lines not sufficiently observec 
hitherto. They were indeed noted with a small apparatus in Plate 55 of Vol 
XIII. of the *■ Edinburgh Astronomical Observations ' in 1872 ; but a contrar] 
graphical statement having been published by the Royal Society, London, ii 
their ^ Philosophical Transactions ' in 1875, this further examination appeared U 
the Astronomer for Scotland to be imperatively called for, and would nave beex 
executed sooner if he had been able to procure any funds for the purpose. 



Kew Observatory. George M. Whipple, B.Sc, F.R.A.S., Superintendent 
-The several self-recording instruments for the continuous registration respec 

• Vide * Quarterly Journal,' Vol. lU., pp. 400 and 468. 
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lively of pressure, temperature, humidity, wind (direction and velocity), and rain 
at this Observatoiy have been maintained in regular operation during the past 
year. The daily standard eye-observations for the control of the automatic 
records have been made regularly, as well as daily observations in connection 
. with the Washington synchronous system. 

T'he examination ana checking of the work of the self-recording Observatories 
of the Meteorological Ck)mmittee was discontinued in November 1876, and the 
■J^les and appliances used in ^e work returned to the Meteorological Office. 
^^is change of arrangements has involved a considerable reduction in the 
•mount allowed by the Meteorological Office to Kew, as its central Observatory. 
^^is sum is now £150, instead of £400, as heretofore. 

1?he cause of derangement of the Electrograph instrument having been appa- 
f^i^tly removed, by dismounting and thoroughly cleaning it, its action has been 
^^^ly satisfactory throughout tne year. Considerable difficulty has been expe- 
i^Q^ced at times in maintaining the cistern of the water-dropping collector in a 
f^>^Beiently insulated condition. The substitution of a set of Varley*s> telegraph 
ittsuUtors for the ebonite supports previously used has been attended with good 
'^^U. The tabulation of the curves obtained from this instrument has not yet 
"^^^n commenced. An instrument having been constructed for the Royal Obser- 
T*^ory, Greenwich, similar to the one at Kew, certain minor alterations in the 
d^^^ws have been introduced which Mr. Whipple's experience has suggested. 

^^he Solar-radiation Thermometers are still observed daily. 
. ^'he Campbell Sundial continues in action, and the improved form of the 
ms^Toment, giving a separate record for every day of the duration of sunshine, 
**•* been regularly worxed throughout the year and its cur>'e8 tabulated. 

^1^ Wind Component Integrator, an instrument which automatically resolves 
w^ veloci^ of the wind into its rectangular components, which was exhibited by 
*^of. yon Oettingen, of Dorpat, at the recent Loan Exhibition, having been lent 
"y the Guarantors of that Exhibition to the Meteorological Council, has been 
^^oted in the sun-room of the Observatory at their expense. The instrument 
°** been temporarily attached to the existing anemogra]3li, and its gearing so 
ii^p<lified as to enable it to print from type-wheels on a strip of paper the number 
^ miles of wind passing over the buUding from the North, East, South, and 
^^«t during every naif hour. 

A.t the request of the Editor of the * Times,' a copy of the traces of the self- 
'^<H>rding instruments on a reduced scale, together with an epitome of the 
8^i^«ral features of the weather, is now prepared. This is published every 
^^Qk in that journal, the cost to the Observatory being defrayed by the pro- 
prietors. 

.^The Verification department of the Observatory has been carried on with con- 
''^Qrable success as usual. 

Xii addition to those for the Admiralty, the Meteorological Council, and the 
^l^cians, a number of instruments of various kinds have been verified for the 
r^^dards Department and the Ordnance Department, Woolwich. The total 
P^^i^ase in the number of instruments verified over last year has been 680, and 




Mr. Gidton's apparatus for testing Thermometers has continued to work satis- 
'^'^^torily ; and a paper containing a description of the instrument, with an illus 
J^Uon, has been published in vol. XXVI. of the * Proceedings of the Royai 
8^iety.' 

. t'he new Cathetometer has received some slight additions tending to improve 
*^ usefiilness. 

. Experiments have been made with the new Deep-sea Sounding Thermometer, 
^^eated by Messrs. Negretti and Zambra ; and the Committee have under con- 
*^JBration the construction of an apparatus for the purpose of verifying this class 
Oi instrument under varying hydraulic pressure. 

A system haa also been organised for etching a * Hall-Mark ' upon all Thermo- 
meters which have been verified. A pantagraph has been purchased for the 

P^'tpose of engraving this mark and a register number upon the insti-uments. 
The old * Royal Society ' Standard Barometer, constructed by Newman in 

^^7, under the direction of Mr. Bailey, which has been in a defective condition 
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since its removal from the Society's Rooms in Somerset House in 1857, having 
been lent to the Kew Committee by the Ck)uncil of the Royal Society for one 
year, has been thoroughly repaired, both its tubes being refiUea, and is now erected 
at the Observatory, with a view of making a lengthened series of comparisons 
with the two normal Barometers of the establishment 

The Astronomer Royal having courteously offered the CJommittee every facility 
for a suggested comparison between the Greenwich and Kew Standard Barome- 
ters during April and May last, a number of carefully- selected Portable Staodsrd 
Barometers were conveyed to and fro between Greenwich and Kew on three 
separate occasions, and a large number of comparative readings were obtained by 
the Superintendent and Messrs. Baker and Foster. A complete detailed account 
of the experiment has been drawn up, and will be laid before the Koyal Society. 
A determination has been made of the daily range of the Thermometer at Kew for 
the past twenty-one years, viz. 1856-76, inclusive. The results have been di«- 
cussed by Prot. B^fo^ Stewart, and embodied by him in a paper * On the Viri*- 
tions of the Daily Range of Atmospheric Temperature as recorded at the Kev 
Observatory,* Proc. Roy. Soc. Vol. XXV. No. 178. 

In addition to the usual tables of magnetic results appended to the published 
annual report of the Kew Committee, Tables of Meteorological Results for the 
year Oct 1876 to Sept. 1877, have been given with the one recently issued. 
These tables show for each month means and extremes of the Thermometer, 
means and extremes of the Barometer, means of Vapour Tension and dr^ sir 
pressure, amount of cloud, total and extremes of rainfall, also weather, wind snd 
sunshine amounts. 



Radcliffe Observatory, Oxford. Rev. R. Main, F.R.S., M. A., Radcliffe Ob- 
server. — No change of any importance has been made in the arrangements or the 
observations of the Meteorological Department of this Observatory, but the 
observations have been carried on with the same success and punctuality as in 
former years. 

The whole volume of the Radcliffe Observations for 1876 is completely printed, 
and the results, both astronomical and meteorological, will, in a few days, be in 
the hands of those interested in them. 

A similar Appendix to that which accompanied the last volume of Meteoro- 
logical Results is added to that of 1876, and it gives the mean results for 
21 years (including 1876) for the barometer, air temperature and evaporation 
temperature, and for 25 years in the case of the rainfall. 

With regard to the observations communicated to the Meteorological Office, 
it may be mentioned that the results are now obtained from instruments sent 
down from the Office precisely similar to those at the other stations, namely, * 
rain-gauge of the same size and construction as the others, and thermometers 
enclosed in a cage exactly similar. 

It may also be mentioned, that in the volume for 1876 will be found a set of 
tables giving the mean yearly averages and mean yearly diurnal inequalities ^ 
the barometer, air temperature and evaporation temperature, by means of 
Bessel's interpolation formula for the years 1862 to 1875. In precedi^^S 
volumes the mean monthly results only had been given, and it has been thoog>^^ 
desirable to complete tbis important class of investigations relating to clii0^ 
by adding the yearly results. 



Cambridge Observatory. Professor J. C. Adams, M.A., F.R.S.— ^^* 
meteorological work at the Observatory has been carried on by Mr. Todd 90 ^ 
former years, the observations being made at 8 a.m. and 6 ^.m. for tiie Metec^'^ 
logical Office, London, and the synchronous meteorological observations . ^ 
Oh. 46m., Greenwich mean time, for the American Government. During "^^^ 
past year Mr. Todd has been endeavouring to obtain observations of hailstor^^ 
passing over a radius of twelve miles from Somersham Railway Station ; but ^^^ 
yet no very satisfactory observations have been sent him. The Insurance Cq0^ 
panics charge an extra premium for hailstorms for that district, and it would 
interesting to discover what there is in the country to attract these storms. 
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Stonthtjrst Observatory. Rev. S. J. Perry, S.J., F.R.S. — Besides the 
observations common to all the meteorological observatories of the Meteorolo- 
gical Office, and the continuous photographic record of the changes of the mag- 
netic declination, and of the two components of the earth's magnetic force, 
dailx meteorological observations continue to be taken at 9 a.m. and 9 p.m., and 
also li^eekly readings of the absolute magnetic declination, with monthly deter- 
minations of the dip of the needle, and of the horizontal component of the force. 
The upper clouds are watched for the Upsala Observatory, and results are contri- 
buted to the daily synchronous observations for the American Government. The 
usual yearly and monthly reports are printed for private circulation, and monthly 
tables of results are forwarded to the Registrar-General, and to the French 
Meteorological Society. Other data have also been supplied in connection with 
rainfall, the water supply for neighbouring towns, &c. 

The magnetic observations t^en at Kerguelen on occasion of the Transit of 

Venofi Expedition, and also those obtained during the voyage, have been reduced, 

and presented in two papers to the Royal Society. We are at present engaged 

on tne reduction of four months* meteorological observations likewise taken at 

Ker^elen during the stay of the Transit of Venus Expedition. The astronomers 

remained in Royal Sound during the summer months of November, December, 

January and February, and during the whole of that time the barometer, the 

dry and wet bulb thermometers, the direction and force of the wind, the nature and 

amount of cloud, and the state of the weather and of the sea were observed 

erery two hours, day and night ; and twice a day the maximum and minimum in 

shade, and a solar radiation thermometer, also a minimum on grass, four earth 

thermometers and a self-recording anemometer were duly registered. During the 

^y hours the temperature and specific gravity of the sea were added to the 

other observations. 



^« On the Winter Climate of sonie English Sea-side Health Resorts. 
By John W. Trips, M.D., Secretary. 

[Beceived January lOth.^Bead February 20th, 1878.] 

^ no recent meteorological observations at sea-side places have been 

brought together, and as even those which have been published are not for 

^iresponding years, I thought that a paper on this subject might be useful 

^ot only to the Fellows of the Meteorological Society, but also to many who 

•'^ desirous of having change of air during the winter months. There is no 

^oiibt that many persons go abroad for the benefit of their health who would 

'©xtiain at home if they were acquainted with the numerous suitable localities 

^ be found in this country, and it is partly to supply this want as regards a 

*®W well-known health resorts that this paper has been written. It may bo 

^d that this Society was not instituted for such a purpose as this, but only 

^^ the discussion of scientific matters connected with the science of 

""''■eteorology. Ap, however, I demur to this view, and consider that one great 

^^ of all scientific work consists in the spread of useful knowledge 

^ongst the many, I trust I may be pardoned, whilst holding the oflBce of 

^^etary, in writing a paper which is made up of the tabulation and 

**^^88ion of other persons' observations. I have also been induced to take 

^^ course by the large mass of observations which are being recorded day 

*^y day m this country, and are rarely drawn out of the works in which 

*^ey are published. 

It is true that there is great excuse for the non-utilisation of many of 



I • 



112 QUABTERLY JOURNAL OF THE METEOBOLOQIGAL SOdETT. 

these observations, as, in consequence of the positions in which the instnunentE 
have been placed, the variety of screens employed for thermometers, and 
other causes, the results are scarcely comparable. A notable instance o! 
this has occurred in the rain observations taken for many years in 8om< 
parts of Devonshire, where the rain gauges were placed on the roofs o 
houses and connected by pipes with receivers placed in a room beneath 
These records were quoted by Dr. Scoresby Jackson in his ' Medica 
Climatology,' as disproving the generally received opinion as to the com 
paratively large rainfall in that county, whereas Mr. Vivian, by comparin] 
since 1870 the rainfall on his roof with that on his lawn, has found that thi 
observations made before that date were deficient by about 25 per cent., thu 
restoring these localities to their original position as regards rainfall. Thi 
care with which stations have been examined by Mr. Symons for thii 
Society, and at other stations for his own rainfall publications, will preven 
similar errors for the future. 

The chief difficulties under which what I may call comparative meteorolog\ 
labours, arise £rom most of the stations being the property of privat 
persons, and consequently not always placed in the positions best suited fo 
giving a fair mean of the climate of the locality, and from the cessatioi 
of observations by the removal or death of the observer, and from what ma^ 
be called ' private affairs.' Thus I have not been able to obtain reliable 
returns even for the short period of four years from the places which ] 
deemed most suitable for the object in view, but have had to content 
myself with observations for three years only at Hastings and Bamsgate ; bui 
this is of less consequence, as I have made Camden Town my standard o; 
comparison, and have constructed a four and a three years' table for that 
locality. It may also be objected that four years is too short a time for th< 
purpose ; which I should admit, if I had proposed to do anything more thai 
give a comparison of the results obtained at the various stations. 

I propose placing the localities to be treated of, except in some instances 
in the order of their mean temperature, and shall therefore discuss the meai 
temperature first. I would here remark that the general opinion a 
sea-side observers is, that the mean temperature should be obtained by simply 
adding together the daily maximum and minimum observations and thei 
dividing by 2, without applying any corrections whatever. This opinion is ver] 
strongly supported by the comparisons made by the late Mr. W. P. Dymond (sei 
' Meteorology of West Cornwall ') of the means of the maximum and minimun 
with those of the hourly observations taken at Falmouth in the years 1870-4. 
From these he shows that the true corrections in the five years were only + 0^*1 
for November, — (f'l for December, + 0°*2 for January, 0°*0 for February 
and + 0°*1 for March ; whilst the means from the maximum and miniTnTiTr 
observations with the corrections applied, as calculated by Mr. Glaisher 
differed from those derived from the hourly value to the following extent, viz. 
in November — 0°*6, in December + 0°*1, in January — 0°'4, in Februar3 
— 0°'4, and in March — l°'l. I have not, however, recalculated the means 
given by Mr. Glaisher in the Registrar General's lieturns, as I considered ii 
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besi to take them as printed, at any rate until the matter is settled by 
farther investigations. I would also mention that the Torquay observations 
are not incorporated with the others, as I did not receive them from Mr. 
ViTiazi until after the Paper was written. 

TABLE I. — ^Monthly Mean Temperatnre. 



1873.7. 



SeOly 



Onemfldy • 
JBamstaple 
"Ventnor 
TAtaxdndDO 



Means 



I Camden Town. . . 
I Torquay 

I ^ ( Bamsgaie . . . 

Ik! -j Hftsiings 
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50*1 


47*1 


47-6 


45*3 


48-4 


44*4 


466 


43*1 
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427 


45*1 


42-9 


47-6 


44*4 


43*4 


396 


49*0 


45*5 
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40-1 


441 


39*7 


43-0 


39*1 



Jan. 



o 

47*8 
45*9 

45*3 
45*o 

44*8 
441 

45*5 

41*5 
46*6 

41*5 
41*6 

4^*3 



Feb. 


March. 


Means. 











46-9 


47*5 


47*9 


45-0 


45*3 


45-8 


43*4 


43*3 


45*o 


43*8 


44*5 


446 


428 


44*0 


44*4 


4**3 


43*3 


43*5 


440 


44*7 


45*2 


39*8 


4»*3 


41*3 


44*2 


464 


463 


39-8 


41*8 


4»*5 


40*0 


40*8 


41X 


401 


41*6 


410 



The high monthly means at St. Mary's, Scilly, are very marked even when 

conxpajQ^ with those of Penzance, from which it is separated by a few miles 

^^ 8ea. Thus in November, when the mean at Penzance was the same as 

for ^ (jie fiye other localities, viz. Scilly, Guernsey, Barnstaple, Ventnor, 

•^4 Llandudno, that for Scilly was 2°* 6 above it, in December it was 2°-7, in 

Jaj^nary 2°*8, in February 2°'9, and in March 2°'8 above the mean of the 

^bole six ; and it was no less than 6^*7 above that of Camden Town, 

"^^don, in November; 7°* 6 in December; 6°* 8 in January; 7°*1 in 

^^hroBTjf and 6°* 2 in March. The mean of these years for the five months 

** Scilly was 2°*1 above that of Penzance ; 2°-9 above Guernsey ; 8°'3 

*^OYe Barnstaple ; 8°'6 above Ventnor ; 4°*4 above Llandudno ; and after 

**iowing for the absence of observations during 1873-4, when the tempera- 

f^*^ was above the average, it was 6°'l above that of Ramsgate, and 6°'4 

^ excess of Hastings. It is true that the means for Hastings and Eams- 

S^te are below what they would be in the sheltered parts of these towns, 

^^caose the observations are taken at Bamsgate 108 feet, and at Hastings 

^ ■ 2 feet above sea level, so that both stations are exposed to the land 

^^ds. At Guernsey the station is higher still, viz. 204 feet, but that 

^^ liot of so much importance, as the island is small, and situated some 

^^tance from other land. The mean at Guernsey for the five months was 46°'0, 

^tich is 0°*2 below the mean for the six stations, and varied in the different 

Months, as it was + (f'S in November ; the same in December ; — 0°*2 in 

January; — 0°*6in February; and — 1°*4 in March. On comparing these 

^^'^^ans with those of Camden Town, we find a considerable advantage as regards 

'^anidth in the first four of these months, but much less in March, as it was 

+ 5^-0 in November ; + 4°*8 in December ; + 3^-8 in January ; + 3°-6 in 
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February ; and only + 1°'0 in March. The mean at Barnstaple was 44°'6. 
or 8°*8 below that of Scilly, 1°*2 below Penzance, and 0°*4 below Guernsey ; 
but was 0°'2 above Ventnor, 1°*1 above Llandudno, 8°"8 above Camden 
Town, 2^*8 above Ramsgate, and 8^*1 above Hastings, after allowance had 
been made for the return being for three years only at these two last-named 
places. The greatest departure of the Barnstaple mean temperature from 
the means of these six places occurred in November and December, when i1 
was 1^*0 and 1°*8 below the others. At Ventnor the mean for these yean 
was 0°'8 below that for the^six locaHties ; but it was 0°*1 higher in November; 
1°'7 below in December; 0^*7 in January; 1°'2 below in February; and 
0^*7 in March. On comparing it with Camden Town, we see a very marked 
difference, considering the short distance between the two places, as the mean 
was 8°*1 higher at Ventnor for the five months, being + 4°"3 in Novem- 
ber ; + 8°*1 in December ; + 8°'8 in January ; + 8^*0 in February ; and 
+ 1^*7 in March. Llandudno has a decidedly lower mean temperature thac 
the mean of the six stations, viz. 48^*5 against 45^'2. The defect in each 
month was us follows : in November, 2^*5 ; in December, 1^*5 ; in Januarys 
1°*4 ; in February, 1°*7 ; in March, 1°'4 ; whilst as compared with Camden 
Town there was an excess for all the months by 2°*2, or 1°'7 for November; 8°*3 
for December; 2°'6 for January; 2°*6 for February; and 1°"0 for March. A 
comparison between the monthly mean temperatures for Ramsgate, Hastings 
and Camden Town for the three winters 1874-77, shows the two formei 
to have been 1°*1 warmer in November ; also that Ramsgate was l^'O and 
Hastings 0°*6 warmer in December ; Ramsgate 0^*2, Hastings 0^*8 warmer is 
January; but both were colder in February to the extent of — 0°'8 at Ramsgate, 
and — 0^*1 at Hastings ; also that in March, Hastings was 0°*8 colder, and 
Ramgate 0^*2 warmer than Camden Town. It is, therefore, evident that the 
more exposed parts of Ramsgate and Hastings differ but little as regardi 
mean temperature from that of London, although, as we shall see, the dail) 
and monthly ranges of temperature are less. The mean air temperature foi 
Torquay was singularly high, but there is no doubt it was matcrally influencec 
by the protected position of Woodville, where the observations are taken 
Thus the mean for the five months in the years 1878-77 was 46°*8, bein| 
intermediate between Scilly and Penzance, whilst those for the differen 
months were 49^*0 in November ; 46°' 5 in December ; 46°'6 in January 
44°*2 in February ; and 46^*4 in March, the values being in every montl 
above the means of Penzance and every other station mentioned excep 
St. Mary's, SciUy. 

The means of all the highest in each month do not precisely follow thi 
same order as that of the mean daily temperature, for although the Scill; 
Islands still head the list with 60°* 6, yet Barnstaple is the second with 49°'7 
Guernsey next with 49°*2 ; Penzance next with 48°' 6 ; while Ventnor an< 
Llandudiio follow with 48°-8 against 46°- 9 at Camden Town. The meai 
daily maxima at Ramsgate and Hastings for the three years were 46°'0 am 
45°* 4 respectively, so that the maximum as well as the mean temperature o 
Ramsgate is slightly in excess of that of Hastings. This is most marked ii 
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TABLE n.— Temperature. Mean of all the Highest. 



1873-77. 



SeiUy ... 
Penzance . 
Oaemsey . 
Barnstaple 
Ventnor . 
Ijlandadno 



Means 



Camden Town 
Torquay ,.,. 



Bamsgate 
Haatings , 



Nov. 


Deo. 


Jan. 


Feb. 


March. 


Means. 














^ 





52* 


50*1 


50-9 


49*6 


496 


50-5 


506 


476 


486 


47*6 


48-5 


48-6 


51-9 


48*1 


49*3 


47-6 


48-8 


49-2 


51*9 


473 


497 


486 


50-8 


497 


Sa-i 


46*1 


47*8 


467 


49-0 


483 


49-5 


46-5 


49-a 


47*1 


49*3 


483 


5 '-4 


47*9 


49*2 


47*9 


49*3 


49' » 


48-8 


43-8 


46*6 


45'4 


49-8 


469 


53*6 


50*0 


50-7 


48-1 


51-4 


50*8 


48-9 


436 


46*1 


43-8 


477 


46*0 


48-8 


429 


45*3 


U'o 


46*2 


45*4 



^^^cember, January and March, whilst Bamsgate is deficient to the extent of 

^*2 in February. The mean of all the highest at SciUy, in November, 

^*B 62P*2, or 0°'8 above the mean of the six stations; 60°' 1, or + 2°'2 in 

^^ocember ; 6(f-9, or + l°-7 in January ; 49°-6, or + l°-7 in February ; and 

*9^'6 again in March, when the excess was only 0°-8. At Penzance, probably 

^'^^g to the prevalence at times of excessive moisture in the upper air, the 

'''^^lUi of the highest is lower than at Guernsey in every month. It is also lower 

^'^ at Barnstaple in November, January, February, and especially in March, 

^hen easterly vdnds are so prevalent at Penzance, and at Ventnor in Novem- 

°^ and March. As regards Guernsey, the means are very nearly the same 

^ those of the six stations, being a little above in November, December and 

^anxiary, but a little below in February and March. The mean at Ventnor 

^ November was the highest of all, except at Scilly, having been 62^*1 

^^lUnst 62°*2 at Scilly ; 51'^-4 at the six stations ; and 48^*8 at Camden Town. 

^ December the mean at Ventnor fell to 46^-1, which is 1^*8 below that of the * 

^^ers, but 2^*8 above Camden Town. In the following months, the means 

^ere 1°«4, 1°*2 and 0°'8 below those of the six stations ; but the mean was 

^'8 above that of Camden Town in December, and 1°*2 and 1°'8 above it in 

^JUiuary and February ; but 0°*8 below Camden Town in March. The mean 

^ all the highest at Camden Town in March having been 0^*5 above 

%e means of the six sea-side stations was unexpected, especially as the 

^^^^aki daily temperature was so much deficient. The means for the five 

tilths in 1878-77 at Torquay was as high as 60°-8, which is 0°-8 above that 

^ Seilly; 1^*7 above the mean of the six warmest stations; and higher than 

*W of Scilly in November and March ; slightly below it in December and 

v^uaiy; but considerably below it in Februaiy. The means were 68°*6, 

P^'O, 50°-7, 48°- 1 and 61°-4 for the winter months of November to March, 

"^elusive. 

^e night temperature of a locality is one of the most important 
iiii^rologieal elements for the consideration of invalids, and, therefore, 
demands rath^ fall discussion. The monthly means of all tUe lowest at 
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TABLR IIL— Temperatore. Mean of all the Lowest 



1873-77. 



SciUy 

Penzance 

Guernsey 

Ventnor . . 

Barnstaple 

Llandudno 

Means 

Oamden Town . • 

Torquay ••,. 

>^ i Bamsgate 

t( < Hastings 

<» I Oamden Town 



Nov. 



47*3 

44*4 

44*4 

43*4 
41*8 

40*8 



437 



Deo. 



Jan. 



o 
44--0 
42*2 

405 

39*4 
38-1 

38*5 



40*2 



37*9 
443 

39'» 

39*9 
37-6 



34*9 
44- » 

357 
36*6 

34*6 



41*6 



360 
4a-5 

35*9 

37*9 
36*0 



Feb. 



446 



44-» 


43a 


4a*3 


4«-5 


40*2 


40*8 


39-0 


403 


39*5 


390 


37-8 



March. 



42*6 

40-9 

397 

391 

397 
380 



Means. 



40-5 



34*9 
40-4 

35-5 
36*2 

35*4 



40*0 



35-6 
41-3 

35*9 

35-8 
35-1 




4*-5 
42*6 

4i*3 
40-j 

39^ 
38-8 



41*2 



35*9 
41-9 

3^*4 
37*3 
357 



SciDy varied only 4^*7 in the five months, as in November it was 47^*8, a&d 
in March 42?'6/ The difference at Penzance was less, althoo^ the mem 
March minimnm temperature was 1^*7 below that of Scilly, becaose the 
November mean was 2?'9 below that of the former, viz. 44^*4, and the Mardi 
mean 40^*9. At Guernsey the November mean was the same as at Penxanee, 
viz. 44°'4, but the March mean was 89°*7, or — 1°*2; the means fff 
December, January and February being 40°*5, 41°*5 and 40°'2 against 44^» 
44''-6 and 44''-2 in Scilly; and 42^-2, 48''*2 and 42° 8 in Penzance; sotbift 
even at Guernsey the mean night temperature for the five months is 8°*2bel0V 
that of Scilly, and 1^*8 of Penzance ; but it is above that of Bamstapte 
by l°-4 ; of Ventnor by l^-O ; of Llandudno by2®-6 ; of Camden Town f '4; 
and of Bamsgate and Hastings, after allowing for the omitted year 1878-74| 
by 4^*6 and 4^*0 respectively. The mean night tempcHratureiB of Decembfft 
January and February are moderately uniform at Scilly, Penzance 9si 
Guernsey, having varied only 0°*6 at Scilly ; 1°*1 at Penzance ; and 1®'8 ^ 
Guernsey ; whilst at Ventnor the variation was 1^*8 ; at Bamsgate only (f'4i 
at Hastings P*7 ; and at Camden Town 1^*4. The mean of all the lowest 
varied in March as compared with February, to the following extent, vi^ 
at Scilly it was — 1°*6, at Penzance — 1°*4, at Guernsey — 0°*5f ^ 
Ventnor + 0°-l, at Barnstaple + 0°'2, at Llandudno + 0°-2, at Torqti*! 
+ 0^*9, and at Camden Town + 0°'7. As regards Bamsgate and Hastis^P 
(for three years only) the difference was rather considerable, as the mean ^ 
Bamsgate was + 0^*4, and at Hastings — 0^*4, whilst at Camden Tow]> 
was — 0^*8 in March as compared with that for February in these years. 
The mean miTiinmni temperatures presented great differences at the sea 
localities in the West of England and Ventnor, as compared with thC^ 
of Hastings, Bamsgate and Camden Town ; thus in November, t^ 
means were 47°'8 at Scilly, 44°*4 at Penzance, 41®*8 at Bamstap-^ 
48°-4 at Ventnor, 48°-7 at the six localities, 87°-9 at Camden Town, 40°^ 
(corrected) at Hastings, and 89^*4 at Bamsgate. In December they we^ 
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44°-0 at Scilly, 42°-2 at Penzance, 88°-l at Barnstaple, 89°-4 at Ventnor, 

40^-2 at the six places, 84'''9 at Camden Town, 86^*0 at Ramsgate, and 86^-9 

ftt Hastings (both corrected). In January the means were 44°'6 at Scilly, 

48^-2 at Penzance, 40°-8 at Barnstaple, 40°-8 at Ventnor, 41°-6 at the six 

stations, 86^*0 at Camden Town, 86^-2 at Bamsgate, and 88^-2 at Hastings. 

In February the means were 44°-2 at Scilly, 42^*8 at Penzance, 89^*5 at 

Barnstaple, 89^*0 at Ventnor, 40^-5 at the six stations, 84''-9 at Camden 

Town, 85^-8 at Bamsgate, 86^*5 at Hastings, and 40^*4 at Torquay. In 

March they were 42°-6 at St. Mary's, 40^-9 at Penzance, 89^-7 at Barnstaple, 

89^-1 at Ventnor, 40°-0 at the six stations, 86^-6 at Camden Town, 86°-2 at 

Kamsgate, 86°'l at Hastings, and 41^-8 at Torquay. The great superiority 

of Scilly, Penzance, Ventnor, Guernsey, and Torquay over the other 

Btatiims is evident, except that at Ventnor the night temperatures are lower 

^•iuui at Barnstaple in February and March. This resume also shows the 

ch>8e agreement between the mean minimum temperatures at Camden 

Toiin, Bamsgate, and Hastings, whilst the table also indicates that 

Uandudno occupies in this respect a position midway between Barnstaple, 

Hastbgs, and Bamsgate, the night temperature being higher than at Bams-> 

S^and Hastings, but lower than that at Barnstaple. The mean daily 

'i^iimna temperatures at Torquay are singularly high, having been 0^*7 

ftbore the mean for the six wannest stations during the period under discus- 

iKxii, and higher than any except Scilly and Penzance. There was, however, 

% eoofliderable difference between that of Scilly and Torquay, as the mean of 

^be &nner station was 44^*5 against 41^*9 for Torquay; 47^*8 in November 

^Spaingt 44^*8 ; 44^-6 in January against 42^*5, and as much as 44^-2 in 

Febmaiy against 40^*4 at Torquay. As regards Penzance, except in 

Febniary, when Penzance had the highest night temperatures, the differences 

^'^ oomporatively small. 

TABLE IV.— Temperature. Mean Daily Bange. 



1873-77. 



§«iiy 

&iem86y ...« 
y ^tnor .... 
^•Undndno .. 
-^^mataple •• 

Means .... 

^^indenTown 
"*^o»qnay , , , . 

V 3 Hastings 
|£^ I Bamsgate 



Nov. 


Dec. 


Jan. 


Feb. 


Marefa. 


Means. 




















4*9 


61 


6-3 


5*4 


7*1 


6*o 


6-2 


52 


5*4 


53 


7-6 


6-0 


7*4 


7-6 


7-8 


7' 5 


g-i 


7*9 


87 


S'7 


7'o 


77 


9.9 


8-0 


8-6 


8-0 


lO'I 


92 


"•3 


9*5 


lO'X 


9-1 


9*4 


9'o 


ii'i 


9-8 


77 


ri 


77 


7*4 


9'4 


7*9 


10*9 


8-9 


10*6 


io*5 


14*2 


II'O 


93 


90 


8*2 


7-6 


lO'X 


8-8 


8-9 


6-3 


7*4 


7-8 


10*4 


81 


9-8 


7*9 


10*2 


8-3 


11-8 


9-6 



'^e mean daily range of the six stations in the months November to 
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March inclusive, was T'7, T'l, T'l, 7°'4, and 9°'4, and for Camden Town. 
10°-9, 8°-9, 10°-6, 10°-6, and 14°-2 ; those for Hastings and Ramsgate being 
intermediate, Hastings having the least of the two. The mean for Scillyand 
Penzance was 6°-0, for Guernsey 7°*9, forVentnor 8°-0, Llandudno 9°*6, and 
Barnstaple 9°-8, giving an average of 7°*9, against 11°'0 for Camden Town, 
8^*1 for Hastings, and 9^*6 for Bamsgate. At Scillj, the smallest mean 
daily range, 4^*9, occurred in November, the next in February, viz. 5°*4, and 
the largest in March, viz. 7^*1. At Penzance, the smallest range occuired 
in December and February, viz. 5^*2 and 5^*8, and the largest in March, viz, 
7^*6. At Guernsey, the range exceeded 7°'0 in every month, having been 
9°*1 in March; at Ventnor it oscillated between 6°'7 in December, 7°'0 in 
January, and 9°'9 in March ; at Llandudno between 8°*0 in December, 8°*6 
in November, and 11^*8 in March ; at Barnstaple the range was greater, the 
smallest having occurred in February, viz. 9°-0, the next in December, 9°*1, 
and the greatest in March, 11^*1. The range at Hastings was as small as 
6°'8 in December, 7^*4 in January, and reached 10^*4 in March, whilst at 
Bamsgate it was greater, viz. 7°*9 in December, 8°"8 in February, and 11***8 
in March. As might have been expected, the monthly variations at Camden 
Town were larger than at any of the other stations, viz. 8^*9 in Decemb^, 
10^*6 in January, and 14^*2 in March. The daily range at Scilly and Pen- 
zance is singularly small, less indeed than at most of the foreign health 
resorts. Thus at Madeira, for the four years (1848-51), the mean daily 
range for these months was 6°'8, 5°*6, 7°'l, 6°*7 and 6°'7, giving an avenge 
of 6^*1, or 0^*1 greater than at Scilly and Penzance. The daily range at 
Torquay, chiefly owing to the higher day temperature, was larger than that 
observed at the six warmest stations, considerably above that of Sei]lj> 
Penzance, and somewhat greater than at Guernsey, Ventnor, and even 
Hastings. The mean for the five months in the years 1878-77 was 8°'8, 
having been 9°*8 in November, 9°*0 in December, 8°*2 in January, 7°*6 in 
February, and 10^*1 in March. 

TABLE v.— Temperature. Monthly Range. 



1873-77- 



Boilly ... 
Penzance . 
Onemsey . 
Ventnor .. 
Llandudno 
Barnstaple 



Means 



Camden Town 
Torquay .... 



QO 



Hastings 
Bamsgate 



Falmouth 1870-74 



Nov. 


Dec. 


Jan. 


Feb. 


.§•5 


i§-5 


<§x 



180 


23*2 


217 


iS'i 


21'0 


237 
287 

29*3 
31-8 


24*2 
25-2 
27*0 
29-8 


22*2 
21*5 
285 
281 


22*1 
23*0 
28*5 
25*0 


25*9 


24-4 


22*8 


22*9 


32*1 
27*2 


32*2 
26-2 


311 
23*0 


a47 


29-4 
32-3 


26-8 
323 


26*9 
32-6 


26*3 
307 


20*6 


'9*5 


17-9 


17-1 



March. 



Means. 



o 
20*5 

22*4 

25*8 

277 
28*1 

303 



25*8 



37*2 

295 
28*9 

24*1 



1 87 

21*3 

23*6 
25*2 
28*3 
29*0 



H-4 



329 
253 

27*8 
31-4 

19*8 
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"^Q monthly range of temperature at Scilly was, as might have been 

eipected, very small when compared with that of London, Ramsgate, and 

<iven Barnstaple, having been only 18°*7 for the five months, against 82°*9 at 

Camden Town and 29^*0 at Barnstaple. As the range at Falmouth is almost 

as small, I have added the observations at that station for the years 1870-4, 

^Ueh gives a mean monthly range of only 19^*8, that at Penzance being 

^^""'S, at Guernsey 28°-6, at Ventnor 25^-2, at Llandudno 28^-8, and at 

Hastings 27®'8. The monthly range at Scilly scarcely varied at all during 

^« five months, as it was 18°'6 in November, 18°-6 in December, 18° 2 in 

January, 18°*0 in February, but increased to 20°*6 in March. The 

^Ariations at Falmouth were greater, as the range was 20°* 6 in November, 

^9°-6 in December, 17°-9 in January, 17°* 1 in February, and 24°'l in 

'brch, in consequence of its exposure to the easterly winds. At Penzance 

the range exceeded that of Falmouth for every month except March, and for 

that of Scilly except in February, when it was (f'l less, the means for these 

naonths being respectively 28°-2, 2P-7, 18°-1, 21°-0 and 22°-4. At Guernsey 

the figures were 23°-7, 24°-2, 22°-2, 22°-l, and 25^-8, so that the mean for 

^ the months was 4^*9 greater than at Scilly, the largest variations 

Occurring in November, December, and March. At Ventnor, the means were 

''espectively 28°-7, 26°-2, 21°-6, 28°-0, and 27°'7 in March, being more than 

lOP-0 greater in November than at Scilly, 6°'7 in December, only 8°'8 in 

January, 5®"0 in February, and 7°'2 in March. At Llandudno the range in 

tk«8e months was 29°-8, 27°-0, 28°-6, 28°-6, and 28°-l. At Barnstaple it 

^^^ greater in November but less in February, being only 25°. At Camden 

^own the mean of the monthly ranges was 82°* 1 in November, 82°-2 in 

I^eeember, 81°-1 in January, 81° 7 in February, and 87°-2 in March, 

choiring but a slight variation in the extent of range in all the months 

^Xeept March. . At Hastings the range was less than at Llandudno, and also 

^^ Camden Town, as in November it was 2°*7 smaller, in December 5°'4, 

^^ January 4°'2, in February 6°'4, and in March as much as 7°*7 less, 

^"lulst at Bamsgate the range was nearly as great as in London, except in 

^^4^ch, when it was as much as 8°*8 smaller, being below that of Barnstaple. 

^^^e same causes that produced the increased daily range are more visible at 

Torquay as regards the monthly range, so that the mean was 25°*8 against 

^^•7 at Scilly, 2r-8 at Penzance, 28°-6 at Guernsey, and 26°-2 at Ventnor. 

^^^1^ excess was greatest in November and December. 

The climate of a given locality depends materially on its aspect, that is to 
^^7i on the extent to which it is exposed to or sheltered from certain vnnds. 
^^U8 the Undercliff, Isle of Wight, enjoys a singularly pleasant vmiter 
^imate in consequence of the protection afforded by the cliffs which shelter 
^^ from the land winds, so that the only winds which reach it are tem- 
pted by the extent of sea over which they pass before reaching the land. 
Penzance again, in consequence of its comparatively unprotected position, 
^ers from the easterly winds which, in March, prove injurious to delicate 
P^^ns residing there. The table, which for this part of the discussion 
is very limited, shows that north-easterly winds prevailed duiing these mouths 

HIW 8EKIK8.— VOL. IV. I 
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TABLE VI.— Wind. Relative Proportion of N and E. 



SciUy 

Penzance . 
Gaemsey . 
Barnstaple 
Llandndno 



Means 



Camden Town 






Bamsgate 
Hastings . 



Nov. 


Dec. 


Jan. 


Feb. 


H 


II 


7 


10 


14 


12 


6 


II 


H 


13 


10 


12 


12 


12 


9 


10 


12 


8 


5 


9 


13*2 


11*2 


7*4 


104 


16 


II 


8 


12 


H 


13 


10 


II 


H 


14 


9 


12 



»4 

14 

14 
II 

10 




Totak — 



56 
57 
63 
54 
44 



55 



58 



62 j 

63 J 



to a greater extent at Scilly, P^zanee, and Gnemsey, as well as at Hastis:' 
and Bamsgate, than at Camden Town, and that they were also more prevalent^ 
these stations in November than daring the other months, with the exeepti^ 
of Hastings, At all the stations these winds occurred in January less oft^ 
than in any of the other winter months, and February came next to Janoa:^ 
The total nuqiber of days, out of 151 in the five months in which northecr 
or easterly winds prevailed, was 55, against 95 in which they were either southesr 
or westerly. At Scilly, northerly or easterly winds occurred on 56 days, 
Penzance on 57 days, at Guernsey on 68 dayB, being especially frequent 
January and February ; at Barnstaple on 54 days, at Llandudno otf 44 d»2 
only, at Camden Town on 58 days, at Bamsgate on 62, and at Hastings c 
68 days. 

TABLE VII.— Wind. Belative Proportion of S and W. 



1873.77. 



SoiUy 

Penzance . 
Gnemsey . 
Barnstaple 
Llandudno 



Means 



Camden Town 






Bamsgate. 
Hastings . 



Nov. 


Deo. 


Jan. 


Feb. 


March. 


Totals. 




15 


»9 


13 


18 


15 


90 


16 


19 


as 


«7 


»7 


94 




16 


18 


21 


16 


17 


88 




16 


19 


22 


18 


20 


95 




18 


23 


26 


"9 


21 


107 




x6 


20 


*3 


18 


18 


95 




14 


20 


23 


16 


20 


93 




x6 


18 


21 


»7 


17 


89 




16 


17 


22 


16 


16 


87 





The southerly and westerly winds prevailed to a greater extent at some of the 
sea-side places than at Camden Town, viz. at Penzance, when they were neail} 
the same at Barnstaple and Llandudno, whilst at Scilly, Guernsey, BamsgatOt 
and Hastings, they were less frequent. At Scilly, Penzance, Guernsey, and 
Llandudno, they obtained the highest number in December and January: 



TRIPE — ON THE WINTEB CLDCATE OF SOME BNOLISH SEA-SIDE RESORTS. 121 



id the lowest either in Noyember or March. At Barnstaple, the largest 
imber recorded was in January, and the next in March. At Camden Town, 
anugate, and Hastings, they were noted most frequently in January, and least 
eqnently in November. The means for these months at Scilly were 16, 19, 
3, 18, and 15 ; at Penzance 16 in November, and in the following months 
9, 26, 17 and 17 ; at Guernsey 16, 18, 21, 16, and 17 ; at Barnstaple the 
ambers were : 16, 19, 22, 18 and 20 ; and at Llandudno they were larger, 
z. 18 in November, 23 in December, 26 in January, 19 in February, and 
I in March. The totals were, 90 at Scilly, 94 at Penzance, 88 at Guernsey, 
5 at Barnstaple, 107 at Llandudno, 98 at Camden Town, 89 at Ramsgate, 
id 87 at Hastings. 

TABLE Vni.— Average No. of Bamy Days in each Month. 



1873-77. 



SdDy 

^^iwnsey . . , , 

BarngUple 

I'lttdoano 19 

Venioor ••••.•.•••..•..•... 



Veans 



^denTown 
|««ting8 .... 
|»«&i8gate .... 
"<»9»y .... 



Nov. 


Deo. 


21 


23 


19 


20 


19 


20 


'9 


H 


17 


16 


19 


19 


16 


15 


x6 


19 


13 


16 


»9 


19 



Jan. 



22 

20 

22 
16 

«9 



20 



Feb. 



March. 



22 

id 

15 
18 

16 



iS 



'9 
16 

16 

16 

12 



Totals. 



107 

93 
92 

83 
83 



16 



'9 
19 
17 
a4 



"7 
18 

17 
19 



92 



16 
x8 

14 

17 



83 
90 

11 
98 



AlthoQ^ 0-01 in. rainfall is now generally entered in a register as a rainy 
^7t there doubtless remains some difference in this respect ; but still the 
^mBers above given certainly point to a uniform plan, or nearly so, having 
^ adopted at these stations. Taking the average at ScUly, Guernsey, 
(nntaple, Llandudno and Ventnor, there were 19 rainy days in November ; 
^ in December ; 20 in January ; 18 in February ; and 16 in March ; whilst 
Camden Town the numbers were : 16, 15, 19, 17 and 16, or less in each 
mth excepting March, when they were equal. As regards Hastings and 
msgate, we find Hastings to have been in excess in each month, as there. 
re 90 rainy days there against 77 at Ramsgate. The largest number of 
ly days during the five months was registered at Scilly, viz. 107 ; against 
at Chiemsey, 92 at Barnstaple, 88 at Llandudno, and 88 at Ventnor. 
9 bluest number at SciUy was- recorded in December ; at Guernsey in 
member and January ; at Barnstaple in January ; at Llandudno in 
rember; at Torquay and Ventnor in January; at Camden Town in 
loary ; at Hastings in December and January ; and at Ramsgate in 
nary and February. I have no return from Penzance as to the number 
amy days. This large number of rainy days in winter at our sea-side and 
9r places in England affords a great contrast to the climate of Cannes, 
leira and Egypt, where rain comparatively rarely falls in these months, a 
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circumstance which renders them in some respects much more suitable tor 
invalids. 

The number of rainy days at Torquay was in excess of those at all the 
other stations except Scilly , having been 98 against 107 at Bcilly ; 98 at 
Penzance; 92 at Barnstaple; 88 at Llandudno; 88 at Yentnor; 88 A 
Camden Town; 90 at Hastings, and 77 at Ramsgate. The means €nx 
November and December were the same as for these months at thefivt 
warmest stations, and above the average for the other months, ex( 
January. 

TABLE IX.— Monthly BamfalL 






1873-77. 



Penzanoe . 
Gaemsey . 
Barnstaple 
Scilly.. , 
Llandadno 
Yentnor... 



Means 



Camden Town 
Torquay . . . , 



00 



Hastings . 
Bamsgate 



Nov. 


Deo. 


Jan. 


Feb. 


March. 


Totals. 


In. 


In. 


In. 


In. 


In. 


In. 


504 


6*14 


5*97 


3*53 


2-84 


2352 


5*5* 


5-84 


3-96 


274 


»-34 


20*40 


3*97 


4*37 


489 


a'S4 


2*68 


1845 


4-ia 


4-98 


3'9a 


2'13 


1*98 


17x3 


4-24 


2*86 


4-04 


2*69 


ns 


15-96 


389 


3-OI 


3-84 


2*41 


1*87 


IS*©! 


446 


453 


4*44 


2*67 


2-3 » 


x8'4i 


2*63 


2*31 


2*11 


1-43 


z-6o 


xo-o8 


448 


4-31 


4*37 


2-99 


2"I3 


X8-28 


3-90 


3'6o 


4-o8 


•2*24 


2*o6 


X5-8S J 


3*82 


312 


312 


2*19 


2*11 


14-36 i 



The mean rainfall at Penzance, Guernsey, Barnstaple, Scilly, LUuidiulxpA 
and Ventnor was 4*46 in. in November, 4*58 in. in December, 4*44 i^* 
in January, 2*67 in. in February, and 2*81 in. in March, making a total forfi*^'^ 
months of 18*41 in. against 10*08 in. at Camden Town. The large^ 
rainfall occurred at Penzance, viz. 28*52 in., of which 6*04 in. were registera^ 
in November against 5*52 in. at Guernsey, 4*12 in. at Scilly, 8*89 in. 0^ 
Yentnor, and only 2*68 in. at Camden Town. In December there were 6*14 u^ 
registered at Penzance, 5*84 in. at Guernsey, 4*98 in. at Scilly, 8*01 in. ai 
Yentnor, 2*86 in. at Llandudno, and 2*81 in. at Camden Town. The rainftO 
at Penzance, Guernsey, Scilly, and Camden Town was less in January this 
in December, but it was greater at Barnstaple, Yentnor, Llandudno, and 
Hastings. In February the amount registered was less than in either of this 
former months at all the stations, having been 8*58 in. at Penzance againii 
5*97 in. in January; at Guernsey, 2*74 in. against 8*96 in.; at Barnstaple, 
2*54 in. against 4*89 in. ; at Scilly, 2*18 in. against 8*92 in. ; at Llandndiio^ 
2*69 in. against 4*04 in. ; at Yentnor, 2*41 in. against 8*84 in. ; at Camite 
Town, only 1*48 in. against 2*11 in. ; at Hastings, 2*24 in. against 4*08 in.; 
and at Ramsgate 2*19 in. against 8*12 in. In March the rainfall deeieaaed 
still further, so that, except at Barnstaple and Camden Town, the amount 
was less than in February, the mean at the six first>named stations having 
been 2*81 in. against 2*67 in. in February, but it was 1*60 in. at Camden 
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TowD against 1*48 in. inFebroaij. The amonDts at Hastrngs and RamBgate 
varied but little, as at the fonner station it was 2-06 in. against 2-24 in., 
Uid at the latter 2-11 in. againt>t 219 in. The amount registered at 
lenzanoe was 28*62 in. in the five months, at Guemaey 20*40 in., at Bam- 
■t^Ie 18-46 in., at Bcilly 17-18 in., at Llandudno 16'96 in., at Ventnor 
16-02 in., at Camden Town 10-08 in., and daring the three years 1S74-7 at 
Butings 16-88 in., and Runagate 14-86 in. 

The nun&ll observations at Torqoay are worthy of special notice, as two 
aeta of rain ganges were kept ; for the purpose of determining the corrections 
ibr the eariy obserraUons, one of the gauges was placed on the roof of 
Hr. Tivian's boose, and the other on the grass-plot four inches above the level 
of the ground. The resolts were as follows : — In the gange on the roof, SO 
bat above the gronnd, a total of 67-60 in. was collected in the months of 
Kwember to March inclusive, in the four years 1878-7 ; whilst there were 
78-17 in. collected in the gauge placed on the lawn, so that the early obser- 
vatoons at Woodville have to be corrected in this ratio. The excess was 
Botioed on the grass in every month with ftur regularity, as the following 
figOTQe show : — 



IIkan Rainpaxj. at 
1878-7. Nov. 



WoODVnXE, TOBQUAY. 

Dec. Jan. Feb. March. Totals. 



0nlawn4in.abovegronnd...4-48 4-31 4-87 2-99 213 18-29 

M ft. above ground...; 8-82 8-22 8-81 2-80 1-72 14-87 

^e mean rain&ll at Torquay, even in the lower gange, was not so great 
U at Penzance, Guernsey, or Barnstaple, having been 18*28 in. agunst 
^62 in., 20*40 in. and 1B-4S in, respectively at these stations, but it was 
(■^{Mr than at Scilly, Ventnor, Llandudno, Eastings, Ramegate, and Camden 
Io*ii. The, greatest rainfall, 4-48 in., occurred in November, and the 
■uUnt in March, viz. 2-18 in. 



TABLE X. 
n HamidUjr. Sea-aide Stations. 



TABLE XI. 
Mean Humiditf. Inland Stations. 



'173-77. 


i 


i 


1 


•^ 


i 


^ 










.d 




Swily 
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86 


89 
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Si 


Si 
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H 


Si 




Ht 






Ki 


Ml 
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AberdesD.... 


H 


84 


84 I 8] 


Bo 


"' 1 


H«LD> 


8S 


8S 


SS 


» 


Si 


85, 


Guilds 9ajn. 


6B-9 


68*9 


69*9 


,.■= 


71*8 


70-. 




Nottinglittm , 

Cdrliflle 89 

ComdouTovn 88 

Stratlifiold TurjtiBE 86 < 

Armagh ,88: 

EealfiB ,86: 

Btonjhurst h$\ 

Kew 18;,: 



'9084 , 
B786 S9 
B9'83" 



Usans S8'9a'E<i 88:8; 88 

Ml ill 
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A comparison between the mean Humidity at the sea-side stations and 
Camden Town having shown that the air at those localities was less saturated 
with moisture than in London, I decided on extending the list of the sea-side 
and inland stations, especially as I had not obtained returns of mean humidity 
from Penzance or Yentnor. I therefore applied to our esteemed Foreign 
Secretary, Mr. Scott, for some additional data, when he kindly furnished me 
with the means of the hourly readings of the dry and wet bulb thermometers 
at Yalentia, Armagh, Aberdeen, Falmouth, Stonyhurst, and Eew, and I 
incorporated with them the returns printed in the Registrar General's Reports 
for Norwich, Nottingham, SaUsbury, Carlisle, Strathfield Turgiss, and Eccles, 
making altogether eight sea-side and ten inland stations. The figures Hm 
obtained confirm the conclusions I had previously arrived at, as the mean for 
the sea-side stations was 85, and for the inland 88, saturation being 100. A 
comparison between the results for each month bears out those obtained far 
the whole period, as in November the humidity of the sea-side stations waft 
85 against 88 for the inland ; in December 85 against 90 ; in January 8S 
against 89 ; in February 86 against 88 ; and in March 82 against 85 ; so thai 
in no instance was the monthly mean of these sea-side localities abov^ 
that at the inland stations. The mean humidity at each of the sea-side statioxi^ 
for these years was as follows : — at Scilly 89, at Guernsey 87, at Barnstaple 
86, at Falmouth and Eamsgate 85, at Yalentia 84, at Aberdeen 88, and m^ 
Llandudno 82. At the inland stations the values were, Norwich 9S^^ 
Salisbury 90, Nottingham 89, Carlisle 89, Camden Town 88, Strathilel3 
Tnrgiss and Armagh 87, Eccles 86, Stonyhurst 85, and Eew 85, whilst »^ 
Cannes at 9 a. m. it was only 70. As the mean temperature of the sea-side statkni^ 
was higher than that of the inland stations, it is probable that the weight of vapoo^' 
in a cubic foot of air would be about the same at both places, but it is 
what singular that the air over the sea and at these sea-side places should 
drier in winter than that over grass land, unless it be that winds 
from the sea become reduced in temperature, and the amount of satuzatiosB- 
consequently rises. 

Having determined this point so far, I deemed it advisable to carry th^ 
investigation somewhat further, and therefore applied to Mr. Scott for nmt^^ 
observations on board ship, which had been taken in the vicinity of the En^iite 
coast during the month of November for the years 1878-6, so as to compare &iily 
with the records at the sea-side stations. Mr. Scott most kindly- favoured 
me with extracts from ships' logs of the observations taken near the enfar w ^ 
of the Channel, between latitude 51°0' N and 48°0' N, and longitude 9°40' W', 
and 1°40' W, which I embodied in the following table : — 
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TABLE XII.— Observations taken on board Ship, between Lat 51'' o' N and 

48** o' N ; and Long. 9° 40' W, and 1° 40' W. 





Thermometers. 


i 

1 






Nov. 




Sea Tem- 
perature. 


Mean 
Humidity. 


No. of Ob- 
servations. 








Dry. 


Wet. 























187s 


S»-9 


509 


54' 


87 


II 


1874 


54*3 


51*5 


55-6 


82 


9 


1875 


52-6 


511 


55*4 


89 


9 


1876 


54-4 


525 


56*2 


87 


6 


Means.. 


535 


5«'5 


55*3 


86 


9 



Although iJiis table has been inserted chiefly for the hygrometrical 
observations, yet I cannot avoid noticing the high mean temperature, viz. 
5S^*5, against 50^*1 at Scilly in the same month, which I should have 
Mareely expected. The mean sea temperature was only 1^*8 above the mean 
ur temperature, the range of the former being 1^*6, and of the latter, the air 
feittperature, l°-8. The mean humidity was 86 against 88 for Scilly, 84 for 
Valentia, 88 for Falmouth, and 86 for Guernsey, so that the difference is not 
^e^ whilst for Norwich it was 92, Salisbury 91, Carlisle 89, Camden Tovm 
% and for all the inland stations 88, showing that the mean humidity of the 

• 

^ at sea was about the same as at these sea-side stations, whilst it was less 
^^^ui at the inland stations. What is Uie precise value of the results afforded by 
Aeomparison between the temperature of the dry and wet bulb thermometers, 
B8peeially in winter, I do not propose discussing, suffice it to say that as they 
ure obtained in a similar manner, and are used here only for comparison with 
OQA another, they may be considered fairly approximative. I may, however, 
^iii^QtioQ that the values obtained by the reduction of hourly readings at 
Falzuouth, Valentia, Aberdeen, Armagh, Stonyhurst and Kew, are probably 
«>ver by 1*5 than those recorded for other stations, which are taken in the 
ordumry way; but as there are three of the sea-side and the same nimiber of 
^'^d stations, the comparative values remain unchanged. I may just 
'^^tkm that during the other months of the year, viz. from April to 
'^orember inclusive, the mean humidity of the air was higher at these sea- 
^6 than at the inland places. 

I now propose bringing together the means of the various stations, so as to 
^^86Qt at a glance the characteristics of each station, and their relations as 
^S&rds climate to that of London. 

%e mean daily temperature of these nine stations in the five winter 
^0])ths 1878-7 was 44^*5 against 41^*8 at Camden Town, showing a mean 
^^I>erature of + 8^*2 above that of London. The highest mean was 
^^rded at Scilly, viz. 4T'9 ; the next at Torquay, 46°-8 ; at Penzance, 45°-8 ; 
^ Guernsey, 46^0 ; at Barnstaple, 44°* 6 ; at Ventnor, 44®'4 ; at Llandudno, 
^'5; atRam8gate,4r-5; atHastings, 4^*2, and Camden Town, 4^-8. Itis, 



QUABTEBLT JDUBSAI, OF TBB HmOBOLOaiOAI. SOdBTT. 
TABLE XIII.— Ueftn of thft ObsBrrotiom made ti «ai)h SUtion. 



Dec. to Marob, 
.S73 to 1877. 




i 

3 


Wind. 


B.. 


i 


1 

1 


1 

1 


1 


s 
3 


1 

Z 


1 


1 

s 

■s 

z 


i 




47-9 
46-3 
45-8 
4SO 
44'6 
444 
43-S 

415 

4'» 


50-S 
49-1 

46-0 
43-4 


44' S 

4'J 

39-9 

\tl 

364 

37-3 


8-8 

H 

9'5 


■ i-7 

190 

iS-3 

1l'4 
27-8 


S9 
87 

B6 
86 


S7 
S+ 
44 
Si 
63 


9* 
94 
9S 
107 


'98 

91 

V, 

H 

77 
90 


In. 

;a 

13-51 
10-40 

■"■45 


Torquay 

PenzancB 

Guernsey 

BaroBtaple .... 
VBitnor 

^ BamBBttta... 
S Haatinga .... 


Means 


44-5 


48-5 


+0-J 


8-1 


2)7 


S6 


57 


9i 


90 


nH 


Camden Town.. 


41-3 


46-9 


35-9 


iro 


3»-9 


3B 


58 


91 


B3 


10-08 



hotterer, probable from the three years' mcaD for Camden Town Uut 
HasUngB and Bamsgate wonld have shown 0°-8 above the fignree jnst fpvei 
if observations could have been obtained there for 1878-4. The mean of th» 
duly maxima readings was 48°'6 at the nine stations, and 46^-9 at Cundm 
Town, showing an excess of only V-Q ; hot they were higher at BciU;, 
Torquay, Barnstaple and Guernsey than at the other stations. The meen of 
the maxima readings was mncb higher at the nine stations than at CuDden 
Town, having been 40°-8 against S5°'d ; the mean highest night temperabm 
having been recorded at Scilly, viz. 44°'6 ; the next at Penzance, 42°-6 ; thffi 
at Torquay, 41°-9 ; at Guernsey, 41'''8 ; and at Ventnor, 40°-8 ; all the otLa" 
having a mean night temperature below 40°-0 ; Barnstaple being the hi^cst 
of this group with 80°-9. The moan daily range at Scilly and Penzance «w 
only 6°-0 against T°-9 at Guernsey, 8°-0 at Ventnor, 8°-I at Haating". 
8°'8 at Torquay, and more than 9°'0 at the other stations. The mean moDtl>^ 
range at Scilly and Penzance was also much smaller than the average of tbt 
nine stations, having been 18°-7 and 21°-S against 25°'7 for the whole, ■>>' 
82°-9 for London. The mean humidity for Scilly, Guernsey, Bamst*^ 
Llandndno and Ramsgate was 86 against 88 for Camden Town ; XJandndnD 
being much the driest. The general direction of the wind was almost '^ 
same at the seven stations and at Camden Town, having been 67 days Ntf^ 
E at the seven stations, and 68 at Camden Town, whilst it was 98 days 8 and ^ 
at the seven statJons and Camden Town. The number of rainy i>-1* 
was in excess, viz. 90 at the sea-side, against 88 at Camden Town, wbilti 
the mean rainfall was 17'68in., against lO'OSin. in. London. 

Theresultsof our discussion may be briefly summed up as follows, vis.: — ^* 
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mean daily winter iemperatore of these sea-side places, and especially of those 
Bitaated on the coasts of Devon and Cornwall, is higher than in London ; that 
thomeandaaymaximum and mmimum are also higher, andespeciaUy thelatter ; 
BO that the daily and monthly ranges of temperature are smaller ; that the mean 
hmnidity is less ; the general direction of the wind about the same, but the 
number of rainy days and the rainfall are greater at the sea-side. As regards 
the wind, therefore, the chief point to be especially noted is the amount of 
shelter afforded by high land as at Ventnor, and especially of protection 
against the stormy and cold winds which ordinarily prevail at the end of 
February and in March. The soil also should be considered, as heavy rains at 
gravelly and chalky places are not so objectionable as on clayey ground. The 
intimate relations existing between the temperature of the sea and that of 
sea-side places, especially at night, induces me to give sea temperatures at 
several stations, but unfortunately these are for different years. They were 
taken from Whitley's and Dymond*s ' Sea Temperatures,* Marcet's ' Climate 
of Cannes,' and from extracts furnished to me by Mr. Scott from the logs of 
several ships. I may also mention here that at the Seven Stones Light Ship, 
near Scilly, it was found that the surface temperature of the sea in December 
was about 0^*4 below that of the water at 2^^ fathoms. 

TABLE XIY.— Mean Temperature of the Sea (anrfaoe) Nov. to March. 



Tears. 



1856-7 

1859-60 

1852 

1851 

1872-4 



1873-6 

1866 

X853.4 

1874-7 



IfOoalities. 



Scilly 

Seven Stones Light Ship 
Si. Agnes, Cornwall .... 

Falmonth 

Ditto (Bir. Dymond) . . 

Means 

Off the Coast, Ships* Logs 

Great Tarmoath 

Scarborough 

xyftnnos ..••*. ••••.... 



Nov. 


Dec. 


Jan. 


Feb. 


March. 


Means. 




















51-2 


49*0 


47*3 


490 


50*2 


49*5 


53*5 


52*1 


51*2 


497 


49*0 


51-1 


53-8 


S«-9 


48-5 


480 


46-9 


49*8 


52-0 


48*0 


50*0 


48-0 


480 


492 


52-8 


501 


49*2 


477 


485 


497 


52-7 


50'2 


49'* 


48-5 


48-5 


49-8 


55-2 


. • 


* . 


. • 


• • 


• » 


469 


41-2 


371 


392 


40*6 


41*0 


480 


43*5 


405 


41-2 


42-8 


43*2 


6i'3 


57*4 


56*2 


55* « 


56-0 


57» 



The mean surface temperature of the sea off Scilly was 49^*5 in 1856-7 
during the months of November to March inclusive, the highest monthly 
means having been 51^*2 in November, and the lowest 47^*8 in January, 
giving a range of 8^*9 only. In 1859-60 the mean off the Seven Stones 
light ship was 51°'l, the highest, that for November, being 58^*5,' and the 
lowest 49^-0 in March, or a range of 4^*5. The mean off St. Agnes, 
Cornwall, in 1852, was 49^*8, the highest having been 58^*8, the lowest 
46^*9 in March, giving a range of 6^*9 ; whilst at Falmouth in 1851, the 
mean was 49^*2, the highest 52°*0, and the lowest 48^*0, so that the range 
was only 4^*0. The observations made at Falmouth in 1872, 1878, and 
1874, were taken a short distance from the shore, and give a mean of 49^*7, 
the highest temperature being that for the month of November, when it was 
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52^-8, and the lowest for February, viz. 47^*7, so that the range of th< 
monthly values was 5^*1 against 4^*0 in 1851. At Yarmouth, in 1856, th< 
mean was only 41°'0, that for November being 46^*9, and for January onl] 
87°- 1 against 89°-2 in February and 40°*6 in March; whilst at Scarborou^ 
in 1858-4, the mean for these months was 48^-2, for November 48^*0, and foj 
January 40°*5, against 41°*2 in February, and 42°*8 in March. The nuig< 
at Yarmouth was as much as 7^*5, and at Scarborough 6^-8, or greatei 
than the mean air temperature range at Scilly. The sea temp& 
ratures at Cannes are so much higher than any observed ofif this coast 
that I have calculated the monthly means for 1874-7 from Dr. Mareet'f 
paper, viz. 57^*2 for the mean of the five months, against 51^*1 at the 
Seven Stones Lightship, and 49^*8 at St. Agnes, ComwalL The mewD 
for November was 61^*8, and for February, the coldest month, 55^*1, giving 
a range of 6^*2. 

I would also mention that amongst the observations supplied to me by Ur. 
Scott, were several taken off Aldborough, Lowestoft, Southwold and thi 
Dudgeon, which gave an average of 47°'0 in the month of November, 1878, 
against that of 54^*1 in the vicinity of the Scilly Isles, and 56^ in latitude 
44°9' N and longitude 11°*10' W., which will partly accoulitfor the low wintei 
temperature of Yarmouth and other places on that coast as compared witL 
that of the sea-side places we have just considered. 

In conclusion, I have to thank the gentlemen who have assisted by supply^ 
ing me with copies of the records taken at their stations, and therefon 
mention Mr. Richards, who sent me his returns for Penzance, Mr. E. Yivias 
for those of Torquay, Mr. Alexander Murray, F.M.S., for observations taken at 
Hastings, and Mr. Martin for those taken at Yentnor. I have also tc 
repeat my thanks to Mr. Scott for the large amount of information supplied 
by him.* 

DISCUSSION. 

The Pbesident (Mr. Greaves) said that the paper was one essentially based 
on comparisons, and the deductions would consequently be entirely dependent on 
the accuracy of the local registers. He did not remember any such minute com- 
parisons liaving been previously made, but the conclusions were in many wayi 
diverse from the ordinary belief, whidi would probably not readily admit that in 
any part of the year the west-coast stations were less humid than those inland oi 
on the east coast. He was glad to welcome this stud^ of Medical Climatology, 
as the subject not only interested a large class of afflicted patients, but a con- 
siderable number of eminent physicians. 

Mr. Symons believed that tne differences in the figures were due to tlie mode 
of observing and also to the exposure. Some of the obser\'ation8 were made in 
a Stevenson s stand, and some in a Glaisher's, while at Yentnor the thermometers 
were placed in a thatched sumroer-housef and at Penzance the observations were 
made from a Six's thermometer tied to the door-post. It was, however, peculiar 
that the observations from the last mentioned place gave results which one might 

* Mr. Ellis, of the Greenwich Observatory, informed me after the meeting, that the 
mean humidity, as printed in the Registrar General's returns, is not the uncorrectecl 
mean of the 9 a.m. observations, but the figures have all been corrected to allow foi 
the greater dryness of the air in the middle of the day. This fact has a somewhat 
important bearing on the discussion. 
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iirm«B^ne to fairlv represent the climate of the place. All door-posts, however, 
not so accommodating. 

r. Dines said that it was difficult to discuss this paper without a careful 
ing. He was rather surprised to find the sea-siae drier than the inland 
pl^fibcseSf but supposed it would be the reverse in the summer months. 

.Atiledical men had ascertained by long experience tlie places best suited for their 
pttr^ients, but in making inquiries, he had found a difficulty as to what sort of 
cli. xxnate was required. Was it a warm and rather humid one, or warm and dry ? 
Tl-».^y were no doubt all agreed that the daily range of temperature should not 
be "too great. From tlie different returns he had compared, Guernsey seemed to 
lia^"v« an even climate, with small daily range and a moderate degree of dryness ; 
'th^x-e appeared to be a great similarity between Bournemouth and Uastines. Salis- 
Y^ujtry haa the widest daily range, and in the last quarterly returns he had received 
Ciunden Town figured as the driest of all the stations. 

^X7]ie question was this, knowing that such places as Bournemouth and Hastings 
sni'^^d consumptive patients, could they by any series of observations find oat 
'w^'C&t other places had the same meteorological conditions ? 

Ix» a paper® written six years ago, he used the following words : — " The 
cliEKiLatic differences which no doubt exist at our most celebrated watering places 
at present but imperfectly understood, and we are in danger of assuming 
conditions as necessary to health ; this paper will not be without its 
if it calls more pointed attention to the discrepancies which difference of 
^^'v^ation may cause wnen tiie best observations are compared together.'* 

Sijice that time another difficulty had arisen, viz. that of the stands, and at 

present time some of the observations were made at the sea level, others on 

ground, some in one sort.of stand and some in another. To show that these 

not imaginary difficulties, he would only go back to the previous morning, 

give the returns from three stands which he had in use. They were as 

W8 : — 



Max. 


Min. 


Daily Range. 


64°-4 


37°0 


17°-4 


66°-8 


33°-3 


22°-5 


56°-8 


31°-3 


24*'-5 



Stevenson stand 50(1. above ground 
Stevenson stand on ground 
^1^ Glaisher stand on ground 

"^^^ ^id not mean to say that an elevation of the ground 60ft. high would make so 

^'^^^li difference, but elevation did make a difference, as a proof of which he would 

^^^i" them to a letter in the last January number of " Symons's Meteorological 

T^^^azine.** The minimum temperature the same niglit upon a board on the tower 

^^ 32®, j- and on the ground 23^*8, both boards being isolated. All he would say 

Pon this point was, that he could not reconcile it with their present notions as 

J^ ^lie effect of aqueous vapour in preventing radiation. On comparing the 

T^'^perature returns from a number of places, his different stands included, for 

^^ 'Winter of 1876 and 1877, he was surprised to find that Camden Town fitted 

^.^«11 between the first and second. Cuiswick had a wider range, and Salisbury 

*<ier still. Taking these circumstances into consideration, however perfect the 

^f^Urns from any place might be, he doubted if anv one could determine from 

jP^e returns what class of patients that place was best suited for, or what the 

^.^ate of tlie place really was. 

^^r. Theodore Williams said that he and his father had certain fixed rules 

•^^h they followed when sending patients to the different health resorts, and 

^i^y' carefully considered before doing so the different climatic features of these 

Pn?^^s. Some time ago he had read Mr. Buchan's very elaborate paper on the 

^^mperature of the British Isles,* and had found there, as by Dr. Tripe's paper, 

/J^^ the mean winter temperature of the south coast decreased from Scilly eastward 

T I ^^e Straits of Dover. He was surprised at the results of the observations at 

/T^^dudno, but an explanation was offered in the shelter afforded by the Great 

Jj|**^e*8 Head, though the warmth of the western current might contribute to 

I ^5^. He preferred actual experience of the climates on invalids to meteoro- 

^^ ^"' observations, for he had foimd from a trial of 250 cases of pulmonary 



** On the Tempentuxe of mil and Valley." Vol. I. p. 102. 

:^ <^^^ sjBtGin lately intaroduood into London of building to a groat height and letting tho houses out 
tti» ^*'* ounces tbnio observaftiona of mme importance, as thoy point to the probability that a great 
^ktaioe of tcmporature la experienced by the occupants of tho upper and lower stories.— O.D. 



180 QUARTERLY JOURNAL OF THE BCETBOROLOOICAL SOOIBTY. 

consumption wintering at the various British Channel Stations, that the patienta 
at the milder localities in the west did not progress so favourably as those 
wintering at the more cool and bracing health resorts (such as Brighton and 
Hastings) in the east ; and that the largest number of those registered "worse" 
coincidea with the greatest amount of warmth and equability of climate. This 
he believed was owing to the influence of the equatorial current and its ac- 
companying winds on the west coast. He had found that Madeira (which 
previously had been spoken of as one of the best places for consumption, and 
combined warmth and equability to an extraordinary degree) could not compare 
in results with Egypt, and the dry climates of some other parts of Africa. He 
would add that the climate of Algiers compared favourably with those of the 
other Mediterranean health resorts, and that the climate of the whole Mediter- 
ranean basin was characterised by dryness and stimulating qualities, of proved 
utility to invalids. He was sorry that the Society had not a station at such a 
frequented watering place as Bournemouth, but he trusted satisfactory reports 
would be furnished from that place. 

Dr. Mann said that vegetation was often more enduring and active at inland 
that at sea-side stations, and as each plant gave out a large amount of moisture, 
this might probably, in some instances, account for the greater humidity at 
inland than at sea-side places. According to the experiments of Halesbury, 
leaves in sunlight keep themselves surrounded by a layer of completely saturated 
air. The transpiration from leaves amounts, in many instances, to one-tenth of 
an inch of water per day for the leaf surface. It is well ascertained that the 
winter mean temperatures are higher on the west coasts of Ireland and Scotland 
than those of the corresponding parallels of the east coasts of England and 
Scotland. This is due, possibly, less to the heating power of the sea than to the 
warm air currents that are at that time prevalent, setting in from the ocean 
shores towards the south and west. The equatorial sea currents cool rapidly as 
they flow towards the north-east ; but they give the greater part of the warmth 
which they lose to the air, and that air then carries the warmth on to the land 
which it first encounters. 

Mr. Gaster asked for what hours the humidity had been obtained, as the re- 
sults would depend greatly on the time of day when the observations were 
made. He moved that the discussion should be adioumed till the next meeting, 
as he thought the subject far too important to be dealt with in an off-hand man- 
ner, and he believed that the phenomena referred to in the paper were capable ol 
easy explanation. 

Mr. South all believed that fog was caused to some extent in places by the 
extensive vegetation which could be found near them, and which gave off a greal 
deal of moisture. 

Mr. Mawley considered that it was a very undesirable precedent that thit 
Society, which had set so good an example by starting a series of Stations, the 
observations taken at which were strictly comparable, should in any way conn 
tenance the detailed comparison of values so utterly unworthy of being placec 
in juxtaposition. 

[The Discussion was at this point adjourned till the next Meeting.] 



ADJOURNED DEBATE. 

Mr.G ASTER said that the statement made in the paper that, during these five wintei 
months, the relative humidity of the air is positively lower on Uie coast than al 
the inland stations is one of a nature too serious to go forth unmodified and un 
explained. In seeking an explanation, two thoiights suggested themselves 
first, the inland stations quoted have, from their geographical position, a mear 
winter temperature much below that of many of the coast stations, so that, aftei 
allowing for a difference between the actual amount of vapour in the air of the twc 
localities, there is still room for the probabil ity that the relative humidity inland mighi 
be higher than on the coast. But the second consideration is a more powerful, aac 
gives still greater force to the first. It is this: the daily range of temperature inlanc 
is very much greater than on the coast ; thus we find Kew has a daily range oi 
about 11°, while Falmouth has only 5° or 6®. Now, the observations from whicl 
the results in the paper were deduced were made, some at 9 a.m. only, others a: 
9 a.m. and 9 p.m; the one an early morning hour, when the temperature h 



TBIFE — ON THB WINTER CLIMATE OF SOME ENGLISH SEA-SIDE RESORTS. 181 



bnt little above the minimum, and the other a night hour, when temperature is 
falling. Allowing, therefore, for the increase of temperature in the aay time, it 
might prove that at mid-day the inland stations were the less humid of the two. 
On investigating the matter, he found that Mr. Aldridge, one of the Fellows of 
tiie Society, who is at present emploved in the Meteorological Office, bad already 
taken some steps in this direction, with the following results : — Comparinc^ the 1 p.m. 
obtiervations at Kew and Falmouth in the months of November, December and 
January (for three years) the mean humidity turned out to be — 



In November Kew 

„ Deoember 
„ January . . 



••••••• 



II 



II 



79 
84 
82 



Falmouth =z 



11 
II 



80 
80 

85 



In this comparison all undue favour is on the side of Falmouth, which is 
situated on a nill at a considerable elevation above the sea, while Kew Ob- 
servatory is in a low, flat park, which is occasionally flooded, and lies very 
:xiear the Thames. Mr. Uaster had, therefore, sapplemented the records from 
Sew for 2 p.m. with those of Stonvhurst, and compared them with the values for 
^alentia, Scilly and Falmouth, at tne same hour. The result is as follows : — 



November 
Deoember 
January • 



Humidity at 

Land Stations, 

Kew and Stonyhurst. 

80-5 
84-5 

83-5 



Humidity at 

Sea-side Stations, Yalentia, 

Soilly and Falmouth. 

82*0 
82-3 
847 



These values are from observations made in three years only, want of time 

aving prevented a further discussion of the figures available. 

Here, then, we find the rule narrowed very materially, and standing thus : — 

^^hile in the night and early morning hours the sea-side stations have a lower 

:K3iean relative humiditv than those inland, in the da3rtime the mean humidity is 

^ower inland than at tne sea-side, except during the month of December. 

Now, looking at Uie effect of this on a patient suffering from pulmonary con- 
^nunption, the fact must not be lost sight of that during the night and early 
^Knorning hours the patient would be indoors, and probably in bed. His room 
'^BTOuld be raised artificially to a temperature of say 60° to 63°, and the result of 
'^his increase is to reduce the relative humidity in both localities, but to bring 
^own that at the inland station to a value very much lower at idl hours of the 
^ay than that on the coast. In the few cases in which the calculation had been 
:xmide, the air indoors at land stations proved to be from 5 to 10 (in the Scale 
^3 == perfectly dry, 100 s Sat*.) less humid inland than that on the coast. Mr. 
^Graster then reverted for a moment to the question of thermometer exposure, but, 
^ 1 the absence of Mr. Dines, would not say much on that subject. 

Mr. Stmons said that he had three stanas — Glaisher^s, Stevenson's, and Stow's, 
single louvred) — and he was pleased to see from the following figures how 
losely the mean winter values on the Glaisher's and Stow's Stands agreed : — 

_ Excess of Temperatures in a single louvred stand (Stow*s Pattern) above the 
coiresponding values on a Glaisher Stand during the months Novemoer-March, 
1873-77. 



Months. 


9 a.m. 


9 p.m. 


Max. 


Min 


Mean 
DaUy 
Range. 


Approx. 


Dry. 


Wet. 


Dry. 


Wet. 




JXLVttU 

Temp. 


November 

December .... 

January 

February • • • . 
March 


+■2 
•0 

1 +-2 


-4-* I 
--•2 
--•I 
+•2 


- 




-•3 
-•3 


- 



-•4 

-•3 
-•2 

-•2 
-•4 



•0 

-2 


- 
- 

- 


h-8 

-7 
-•7 

-•9 
-•9 


-?.8 

— '4 

— 3 

— -8 

— I'l 






-• 3 

-• 4 
-• 4 
- 3 
-• 4 


Means | +1 


+•1 


+•3 


_ 


1-3 


+ 1 +-8 


— 7 


+•35 
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Th^ difference between the temperature in the two stands was less in the winte 
than in the summer, and was also less at 9 a.m. and 9 p.m. than at the coldes 
and warmest parts of the day. The Stew's Stand did not heat up so much i 
the summer as the Glaisher's, as the thermometers on the latter screen were ope 
to radiation from the sky. 

Mr. Mawley thought meteorologists were, as a rule, rather too fond o 
figures. We took much trouble in collecting them, and then marshalled them i; 
lines. These lines soon formed companies, tfiese companies regiments, and thes 
regiments armies ; which armies we couMider to be so powerful that they can sub 
due any problem that they may be called upon to encounter, forgetting tha 
statistics can be made to prove anything, and that there is a logical as well as ai 
illogical way of using them. Now, instead of the mass of figures contained ii 
this paper, and the comparisons in it which are instituted to tenths of a degre 
of temperature, he would have much liked to have listened to a paper on th 
same subject without a single figure being quoted. When we have strictb 
uniform facts such complete comparisons are admissible, but when our facts ar 
unworthy of such close comparisons being instituted, we ought to content our 
selves with a few general deductions from them. 

llie way in whicli he regarded the subject was this. Our Island being but ; 
small one, the differences of climate could be but slight between its variou 
localities. The differences being so slight, any satisfactory comparison of thes< 
climates must be carried out with the greatest possible delicacy of analysis 
completeness of investigation and impartiality of judgment. If a similar com 
parison was desired to be made between the winter climates of some place, sa] 
in Egypt, and that of one of our own towns, for all practical purposes it woulc 
matter very little whether in the one case the thermometrical observations wen 
taken at the top of the house and in the other down in the cellar, for the mail 
facts would come out the same under all circumstances, viz. that we are ver 
much colder and have a very much more humid atmosphere. He had had somi 
reason to take gi*eat interest in this subject of our winter climates. Books upoi 
books had been written about them, but all those which he had yet seen con 
tained more or less of the same misleading and partial comparisons, and had, h< 
considered, done more to bring discredit on observational meteorology in £ng 
land than anything else. 

In a few words he thought he might give a better idea, say of the climate oi 
Yentnor (which, taken all in all, he could not but consider the best of our winter 
health resorts) than could possibly be gathered from the paper under discussion 
Yentnor is a few degrees warmer than tlie neighbourhood of Liondon. Its ranee 
of temperature is less, not only during the S hours, but from day to day. Il 
may have a more humid atmosphere during the day, but then the source fron 
which the sun derives its moisture is in each case totally different. Again, at 
there is generally a more rapid flow of air over the Undercliff district, there is f 
marked absence of that low-lying mist which so constantly prevails in mo8( 
inland places during the greater part of the winter months. It is completely 
protected from north-westerly, northerly and north-easterly winds. It has a 
sloping situation and a southerly aspect, and is bounded on some part of three oi 
its sides by the sea. Its atmosphere is somewhat marine in character, but cannot 
be called bracing, neither, on the other hand, could it be considered relaxing, 
Its weak points are its exposure to east-north-east and easterly winds, whicl: 
sweep, often with some force, down the main street. Again, many parts of the 
town are so sheltered that there the air frequently loses its freedom of movement, 
and, therefore, somewhat of its life or freshness. 

H6 had read and heard a good deal about delightful climates in different part£ 
of the world, and had visited a few places which have some reputation in this 
respect but had always found, on reaching them, that the inhabitants strongly re- 
commended him to seek perfection elsewhere, and invariably expressed a nigh 
opinion of the climate of some other place not very far distant. He once met in 
Melbourne a sentleman who told him that he had been travelling pretty well all 
over the world in search of a climate where he did not take a chill. He need 
scarcely say that his search had been but a vain one. There are, however, regions, 
and these the most extensive on the surface of our globe, whose climates, whethei 
considered practically or theoretically, are probably the most favourable to the 
health of human beings to be found anywhere, and yet of which we hear but 
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lit.t:l€, and tliese are in moderately warm latitudes at sea — in mid-ocean — quite 
jkmr&j from the disturbing influences of any land whatever. There the air will be 
foixxid not only free, but pleasantly warm, perfectly pure, and extremely equable 
Iwx -temperature and humidity. Tiiere the aelicate have but few sudden changes 
of* ^Lny kind to contend witn, and hence have some chance of regaining their 
los^ strength ; and there, provided they take the same amount of exercise and 
li\r^ as carefully and well as on land, the healthy will literally overflow with 
lae&I th, strength and spirits. The next perfect climate he imagined wouli be found 
oca liigh table lands in warm latitudes, where the air is again free, pure, 
moderately warm and fairly equable in temperature, and yet withal dry and 
es.l~i i larating. 

AXr. Brewin did not believe that the flgures as given in Dr. Tripe's paper 

'vvere worthless, and he was extremely glad to hear from what Mr. Gaster had 

SAxd that different stands gave such similar results. Some one had said in the 

course of the discussion that the results of different observations wore so con- 

flict;ing that they were worthless and the Society was useless. He did not think 

Ao : ever Fince he had joined the Society one of its great objects had been to 

seoYxre observations taken under similar conditions, and to impress upon 

ol>iseTver8 the necessity for uniformity in their instruments, in their exposure, and 

in ^Iieir readines. A great deal had been done towards this, more remained to 

t>e ^one; and he thought the paper and the discussion on it, when circulated, 

^^^'ou.ld be of great use in calling further attention to the matter. 

^^ Mir. Stracuan said the debate had changed about since the previous evening. 

On^t-hat occasion quite an attack had been made upon the accuracy of the obser- 

'^•tions employed by Dr. Tripe in his paper. Now, however, the accusation 

P^'o^vcd to be mere moonshine. The difference of screens, which was to upset all 

*^«tilts, now turned out to be a bagatelle. For whether a Glaisher's or a oteven- 

*^^'» screen were used, Mr. Gaster had just told them, made only a difference 

>^ot exceeding half-a-degree in the hottest part of the year, and that difference 

^^Slit just as reasonably be put down, he thought, to the imperfection of the 

J**^XTnometers. Everybody knew they could not obtain perfection. For his part. 

■J® Mronld accept as correct the observations published both by the Society ana 

^y itfr. Glaisher, unless be had good reason to question them. Mr. Mawley had 

'*^**le an ingenious and interesting attack on the utility of averages. He 

^•^ted everyone to be a meteorologist from ocular evidence mainly. Among 

^P^T things he said Ventnor was open to east winds, which the visitor there 

^*Sht soon And out ; but he said nothing as to the frequency of the east wind, 

**^'* that was among the things which the averages told them. Of course the 

^^^^ment applied in a similar manner to all other means. The result of the dis- 

^Ufttsion was satisfactory ; for it would have been anomalous to cavil with inves- 

,*S^tor8 for using results supplied by practised observers. Dr. Tripe well 

Reserved their thanks for his devotion to meteorology, and his trouble in 

P'j!J>aring the paper. 

Oapt. JiNBfAN had always encountered great difficulty on board ship in obtain- 

^S the true temperature of the air. For the sake of safety the instruments 

^^i^e usually placed, either in the skylight, where of course the true temperature 

^^d not be obtained, owing to the cabin stove being near it, and also because it 

?J^<i had a large lamp hanging below it, or else the instruments were placed in 

jT^ omoke room, which was but little better. Some observations were taken in 

/J^*^t of the poop, but although that was more correct than either of the previous 

P^^Oes, yet it did not give the true temperature, as he had found a difference of 

^**i different parts of a ship. In sailing ships especially, the temperature was 

F^-^ly influenced by the draughts caused by the sails. He did not believe 

*t the observations at Ventnor showed the tnie sea-side climate, as the position 

y*^ very sheltered. It appeared that when the wind struck the land under 

x^?5^tnor, it ascended and passed over, instead of circulating freely through the 

r p^^>i. He had been sent to Ventnor last November on account of an attack of 

l^^^chitis, and was glad to say that he had derived much benefit from its 

K,^^sant climate, and was quite sui*e that when the facts brought out by Dr. 

Y ^^*s valuable paper became known, the value of our sea-side resorts, especially 

^^^tnor would be more appreciated. He wished that observations could bo 

^^n on ground gradually sloping to the sea, and then the true sea-side climate 

^^^Id be ascertained. 
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Capt. ToYNBEE said that the observations which Dr. Tripe obtained from t 
Meteorological Office were carefully made by good observers from instmmei 
placed in the open air. The placing of thermometers on board ship was a gre 
difficulty, because ships change their course and the position of their sai 
Then again, the thermometers were affected by spray and the artificial heat 
steamers. Captains were requested to select the most favourable positi 
possible, so that the observations are as good as we can hope to get, and if we wi 
until perfect observations are available we shall have to wait for ever. No dou 
the more perfect the observations the more satisfaction there was in discemii 
them, and it required much more energy to work with imperfect than with perfc 
data, so that it was all the more praiseworthy of Dr. Tripe to have obtained su 
good results from data which were not perfect. The motto of all Meteorologii 
must be, " Take what you can get and do your best with it." With regara 
the ** sling thermometer " (thermom6tre fronde), very satisfactory results ha 
been obtained from it on board ship. 

Mr. Eaton remarked that an excellent paper by Mr. Buchan, on " The Tempei 
ture of the British Isles," had appeared in the Journal of the Scottish Meteorol 
gical Society for 1871. The results were based on observations extending ov 
thirteen years, January, 1857, to December, 1869, made at 155 stations in Gre 
Britain and Ireland, and were represented graphically for the year and every mon 
in the year in a series of maps. Looking at the somewhat miscellaneous sourc 
of information open to Dr. Tripe, and adopted b^ him for this inquiry, t 
apparently greater humidity of the inland stations m the winter might perha 
in some degree be explained by their lower temperature, and the more freque 
freezing of the wet-bulb thermometer introducing sources of inaccuracy, whe 
great attention was not paid to the instrument, which would almost always le4 
to the estimation of the degree of humidity at too high a point ; and it must n 
be forgotten that all carelessness in keeping the wet-bulb thermometer in prop 
order led to the Dew Point and the degree of Humidity being estimated higher th) 
the truth. He put this suggestion forward for future inquiry, as he thought th 
any possible explanation of this somewhat unexpected result deserved attentio 

Mr. Lecky noticed that the humidity at Valentia had been given as 84 ; b 
he knew from actual experience, that when living there the towels in his bedroo 
never dried in winter. 

Dr. Tripe said that whatever opinions might be entertained as to the value 
his paper, there had been such a long and an interesting discussion as to 1 
valuable in itself as well as to observers, and he was especially gratified wi 
that day^s discussion, as it had brought out certain facts which showed tl 
depreciatory remarks on observations hitherto taken to have been based on 
misconception as to the effects of different screens. He rather regretted th 
the discussion had been confined chiefly to the humidity tables, and although 
more extended comparison had shown the probability of the air at inland statioi 
being generally drier at mid-day than at the sea-side, yet his object in drawii 
attention to this part of the subject had been attained, as it had been the meai 
of showing that the generally received opinion as to the excessive comparati' 
humidity of sea-side places in winter is an error ; and especially as it did n 
much matter, in a health point of view, whether or not the figures varied a degr< 
or two. He thought Mr. Mawley had not fully considered the bearing of h 
remarks, as, whilst objecting to companies, battaJlions, regiments, and armies 
figures, he (Mr. Mawley) had directly afterwards stated that the climate 
Ventnor was warmer than other places. Now, how could he have arrived at th 
conclusion except by a comparison of figures ? Dr. Tripe also considered that 
was much better for physicians to send their patients to localities for which tl 
humidity, mean temperature, and other meteorological elements of climate a 
known, and after giving due weight to such statistics, than to send them to 
health resort of which these facts of climate are not known. Recently 
careful comparison had been made by Dr. C. T. Williams and others as to tl 
benefit derived by consumptive patients, when it was found that Ventnor 
Hastings, and probably Ramsgate, had been more beneficial than Penzanc 
whilst the latter place is generally more suitable for cases of chronic bronchit 
than the others, as a bracing climate suited the former and a sedative air tl 
latter. Torquay is suitable as a rule both for consumptive persons and thoi 
i^icted with chronic bronchitis. He then admitted that the mean humidity • 
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the «r at sea-side places is higherthan at inland localities during the montlis of 
April to October, inclusive, and thanked the Fellows for the interest shown in 
his paper, and felt flattered by the debate extending nearly oter the whole of two 
meetingSj.which he did not remember to have previously occurred. 



PROCEEDINGS AT THE MEETINGS OP THE SOCIEIT. 

January 16th, 1878. 

Annual General Meeting. 

Henry Storks Eaton, M.A., President, in the Chair. 

OiR*^*"" Caster and Mr. Lecky were appointed Scnitineers of the Ballot for 
^^cers and CouncU. 

n^^' '^^^^^ '*®*^ ^^^ Report of the Council and the Financial Statement for the 
P^t year. (p. 92.) 

" "J.? ^w proposed by Mr. Laughton, seconded by Mr. Casella, and resolved : — 
Fell^^ *jje Report just read be received and adopted, and circulated among tlic 

«* -j*^ "^M proposed In' Mr. Dyason, seconded by Mr. Dines, and resolved :— 
of ^1^^ ^® disposal of the Funded Property for the advancement of the objects 
^'^^ Society be left at the discretion of the Council as heretofore." 

" Tk ^^^ proposed by the Rev. T. A. Preston, and seconded by Dr. Tripe : — 
'^^t Ladies be admissible as Fellows of the Society." 

\fy 1?* ^* *^® following amendment was proposed by Mr.. Brewin, and seconded 
d^^\T' Mann : — " That the matter be referred back to the Council for further 
j^^?*^er»tion, and to be reported upon to a Special Meeting, if they considered 

r«k^^ Ae amendment being put to the Meeting, it was lost, and the original 
^solution carried. 

u JiJ ▼as proposed by Mr. Scott, seconded by Mr. Silver, and resolved : — 

•*hat the cordial and best thanks of the Meteorological Society be communi- 

^*^^ to the Council of the Institution of Civil Engineers, for having granted 

J??. Society free permission to hold their Meetings m the Rooms of th6 Insti- 

44 rjj ^'^ proposed by Dr. Tripe, seconded by Mr. Symons, and resolved : — 
**^t the thanks of the Society be given to the President, for the ability and 
courteiy displayed by him in the Chair during the last two years." 

« TK ^** proposed by Mr. Dimes, seconded by Mr. Gaster, and resolved : — 
. *"*t the thanks of the Society be given to the Officers and other Members of 
*"6 Council, and to the Auditors, for their services during tlie year." 

*^ ^** proposed by Mr. Brewin, seconded by Mr. Dyason, and resolved : — 
i**^ the thanks of the Society be given to the Standing Committees, and that 
^ be requested to continue their duties till the next Council Meeting." 

■^e President then delivered his Address, (p. 87.) 

— « Tn^** proposed by Mr. Brooke, seconded bjr Captain Toynbee, and resolved : 

1 1 *hat the best thanks of the Society be given to the President for his ver^ 

j>'® Address; and that he be requested to allow it to be printed in the Society » 

. « *^*. Scrutineers then announced the result of the Ballot, and declared the 
loiiowing gentlemen to be the Officers and Council for the ensuing year: — 

"^ 8XBIXS. — ^VOL. IV. K 
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: President 
CirARLEs Greaves, MJostCE., F.G.S. 

Tice-Presidents. 
Henry Storks Eaton, M.A. 
James Park Harrison, M.A. 
Robert James Mann, M.D., F.R.A.S. 
Charles Vincent Walker, F.R.S., F.R.A.S 

Treasurer. 

« 

Henby Perioal, F.R.A.S. 

Trustees. 
Sir Antonio Brady, F.G.S. 
Stephen William Silver, F.R.G.S. 

Secretaries. 

George James Symons. 
John W. Tripe, M.D. 

Foreign Seoretary. 
Robert H. SCott, M.A., F.R.S. 

ConnciL 

The Hon. Ralph Abercromby. 

Arthur Brewin, F.R.A.S. 

Charles Brooke, M.A., F.R.S., F.R.C.S. 

Edward Ernest Dymond. 

William Ellis, F.R.A.S. 

Rogers Field, B.A , M.InstC.E. 

John Knox Laughton, M.A., F.R.A.S. 

Rev. William Clement Ley, M.A. 

Richard Strachan. 

Henry Samuel Tabob. 

Captain Henby Toynbee, F.R.A.S. 

Geobge Matthews Whipple, B.Sc, F.R.A.S. 

Mr. Eaton having left the Chair, it was taken bv the newly elected Preside^^^ ' 
Mr. Gbeaves, who thanked the Society for the honour they had done him ^ 
electing him to that Office. 

The Meeting was then adjourned. 

Febbuaby 20th, 1878. 

Ordinary Meeting. 

Chables Gbeaves, M.In8t.C.E., F.G.S., President, in the Chair. 

W. Clinton Bakeb, J.P., Bayfordbury, Hertford ; 

William Bebbidge, 12 Victoria Street, Loughborough ; 
. William Malachi Bubke, F.R.CJ*., Charlemont House, Dublin ; 

Rev. J. A. Legh Campbell, MA.. F.S.A.Scot., Helpston, Market Deeping ^ 

Pbop, John Euot, Presidency College, Calcutta ; ^ 

Lieut. Chbistopheb Sullivan Feltbim Fagan, R.M., Royal Naval Qo\le& ' 
Greenwich, S.E. ; 

Chables Henby Holden, Bolton ; 3 y 

Pbop. Henby John Stephen Smith, M.A., F.R.S., Museum House, Oi![o^ 

. Capt. William Watson, 8 Water Street, Liverpool ; 

Chables Woollett, Acrise, Canterbury ; and 

A(iss Eleanob a. Ormebod, Dunster Iiodge, Spring Grove, Isleworth, W«^ 
were balloted for and duly elected Fellows of the Society. 

The following Paper was read : — 

*'0n the Winter Climate of some English Sea-side Health Resorts.** 
John W. Tripe, M.D., F.M.S. (p. 111.) 

On the motion of Mr. Gasteb the f%irther discussion of this Paper 
adjourned till the next Meeting on March 20th. 
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Donations beueiyed fbom Januabt 1st to Mabch 81st, 1878. 



Presented by Societies, Institutions, &c. 




Meteorological OfEloe .... 
General Begistry Olfice. . 
Observatoire Boyal 



>» 
It 
ft 






• t 



ibargh . . . . 



urg 



Xoveipool 



Soci6t6 Beige de Q^gra- 
phie 

Eon. Ung. Centoal-Anstalt 
fiir Meteorologie nnd 
ErdmagnetiBmos 

Danske Meteorologiske 
Institnt 

K. K. Stemwaorte 



Boyal Obserratory 



Boyal Society • 

I. B. Aocademia di Marina 



Boyal Observatory 
Deutsche Seewarte 



» 



ff 



Stemwarte 



liiterary and Philosophical 

Society 

Army MedicalDepartment 

Art Union 

General Begistiy Office . . 



If 



ti 



Meteorological Office .... 



ft 

fY 

I* 



n 
n 

n 

f» 



Boyal Astronomical So- 
ciety 

Boyal Institution 

Boyal Society 

Society of Arts. . . . ' 



Brief Sketch of the Meteorology o f the Bom- 
bay Presidency in 1876. 

Beport on the Vital Statistics, September to 
December, 1877. 

Bulletin M6t6orologique. 

Annuaire pour 1878. 

Annales, May and June, 1877. 

Obeenrations M6t6oro]ogiques faites auz 
stations Internationales de la Belgique et 
des Pays Bas, July to November, 1877. 

Bulletin, Vol. L No. 6. 

JahrbUcher. Band V. 1875. 



Bulletin M6t6orologique du Nord, Diecember 

1, 1877, to February 28, 1878. 
Meteorologisohe Beobachtungen, December, 

1877, and January, 1878. 
Astronomical Observations, Vol. XIV., 

1870-1877. 
Proceedings, 1876-1877. 
Meteorological Observations, November and 

December, 1877. 
Besults of the Magnetioal and Meteoro- 
logical Observations, 1875. 
Wetterberioht. 
Monatliche Uebersicht der Wittemng, 

November, 1876; August to October, 

1877. 
Monatliche Berichte liber die Besultate aus 

den meteorologischen Beobachtungen 

angestellt an den Koniglich Sachsischen 

Stationen, 1876. 
Proceedings, 1876-77. No. XXXI. 

Beport for 1876. 

Beport of the Council, 1877. 

Weekly Betom of Births and Deaths, N o. 

62, 1877 ; Nos. 1-12, 1878. 
Quarterly Betum of Marriages, Births an d 

Deaths, December Slst, 1877. 
Daily Weather Beports and Charts. 
Hourly Headings, April and May, 1877. 
Quarterly Weather Beports, 1875. Farts 

I. and II. 
Sessional Papers of the Parliament 

Ontario, 1877. 
Essai sur la Vie et les Onvrages de L. A. J. 

Quetelet, par £., Mailly. 
Monthly Notices. Vol. XXXVHI. Nos. 2-4. 

Proceedings, No. 67. 
Proceedings, Nos. 184 and 185. 
Joamal, Nos. 1311-1322. 
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London 



Madrid 

Marlborough .. 

Melbonme . . . . 
Mexico 



Milan 

Monoalieri . . . . 



Oxford. 



Society of Public Ana- 
lysts 

Sociedad Geogrdfica .... 

Marlborough College Na- 
tural History Society . . 

Observatory « 



Ministero do Fomento • • 

Beale Osservatorio di 
Brera 

Osservatorio del B. Col- 
legio Carlo Alberto .... 

BadclifiFe Observatory. . • • 



Paris 



If 



It 



»f 



ti 



The Analyst, Nos. 22-24. 

Boletin. Tomo IX Noe. 4 and 6, 
Twenty-sixth Half Yearly Report. 

Monthly Beoord of Besults of Observatii 

in Meteorology, Terrestrial 

Ac, June to October, 1877. 
Boletin, 1877, Nos. 76-88, 1878, l-ll. 
Observations taken at ihe Central Mel 

rologicfld Observatory, at 6h. Tin. 

November 16 to December 31, 1877. 
Sopra alouni Scandagli del Cielo. Del 

6. Celoria. 
Bullettino Meteorologioo, YoL XII.Nos. 





Bome 



St. Petersburg. 



Observatoire 
souris . . . 



de Mont- 



»i i» 
Observatoire National . • 
Soci6t6 M6t6orologique de 
France 

Ministero d* Agriooltura 



VI 



f f 



Osservatorio del Collegio 
Bomano 

Physikalische Central-Ob- 
servatoriums • • 



»» 



i» 





e. 



7. 



Stonyhurst . . . . 
Sydney 



Upsala .... 
Vienna 



Washington. 



Wellington .... 

Wellington Col- 
lege 

Zurich 



Observatory , 

Government Observatory. 

Boyal Society of New 
South Wales 

Observatoire de 1' Univer- 
sity 

E. E. Centralanstalt fiir 
Meteorologie und Erd- 
magnetismus 

Oesterreichische Gesell- 
schaft fiir Meteorologie. 

War Department 



fi 



.11 



Begistrar General's Office 

Natural Science Society.. 

Metecfrologlsche Central- 
anstalt der Bchweizer- 
ischen naturforschendeu 
Gesellschaf t 



Osservazioni Meteorologiche, 

1877, to January, 1878. 
Besults of Meteorological Observatio 

1876. 
Observations of Shooting Stars from 

tober 13, 1876, to December 14, 1877. 
Observations and Delineations of 

Spots made with the Heliometer, 187 
Bulletin Mensuel, Nos. 70-72. 



Annuaire pour Pan 1878. 
Bulletin International. 
Annnaire Bulletin des Stances, 18 
FeuiUes 42-44 ; TableaiixM6t6orologiq 

1876. 6-17; 1877, 8-13, ^^— ^o. 
Meteorologia Italiana. BoUettinoDeoadi.--^^^^ 

1877, Nos. 31-36. Bollettino 
July to September, 1877. 

Supplemento, 1877, Fasoicolo III. 
Bullettino Meteorologioo, September, 18 



Bepertorium fur Meteorologie, Band 

Heft 2. 
Die Temperatur-Verh^tnisse des 

schen Belches, Erste Ualfte. Yon Dt, 

Wild. 
Besults of Met€(orological and Mag;neii 

Observations, 1877. 
Meteorological Observations, October, 1 

to May, 1877. 
Journal and Proceedings, 1876. Vol. X. 

Bulletin M6t^rologique Mensnel, Jan 

to May, 1877. 
Beobachtnngen. November, 1877, to J 

uary, 1878. 

Zeitschrift. • Band XIII., Nos. 1-6. 

Monthly Weather Beview, December, 187 

and January, 1878. 
Daily Bulletin of Weather Beports, with th( 

Synopses, Probabilities, and Facta, JmK 

to September, 1874. 
Statistics of the Colony of New ZealaiK 

1876. 
Eighth Annual Beport, 1877. 



Schweizerische meteorologische Beobach- 
ttingen, 1875, Part 7 ; 1876, Part 6 ; 1877, 
Part 3. 
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Presented by IndiTidoals. 



Aldz^tfJl^i B. G. •••••••••• 

,0.,MJ) 

f J. F«i y.rL o . • • • • 



.Prof. W 

J. LUf f JLA*o- • • • • 



H., LJLC J^. 
J 



f i^» JT • •••••••• •••• 

»> •••••••••••• 

,W. H. 



» 






The Humidity of the Air on the Coast and in the Interior. 

Letter to the Torquay Directory. 
"Besnlta of Meteorologieol Obsenrations, Tmro, 187G and 

1877. 
Presidential Address to the Institution of Ciril Engineers, 

January 16, 1878. 
Causes of the Huron Disaster. 
Obsenradones Meteorol6gioa8 y dates sobre la Beconstrao- 

cion da la Linea F6rrea de Campana destroida por la 

Tormenta que taTo logar en Mayo de 1877, por E. Clark. 
Meteorological Tablea for West Biding Prison, Wakefield, 

1877. 
Fall of Bain in 1877, at Boseleigh, Heaton Chapel, near 

Manchester. 
Stodi snlla Climatologia della Valle d* Aosta. 
La Corrispondenza Meteorologioa Italiana Alpina-Appen- 



Or«&^. 



i, Prof* p* •• ••••• 

II •••••• 



»f 



^^^Vinflon, B. C 

HoBkixis, S.E.,1LD.|FJLS. 

■ '■■^O, Yf, C«| ALDb ..•••• 

I**»aaay, Lord, MJP , 

I*>oini8, Prof . E 

JJ^ldrnm, C, F.B.S 

5?,^'iaeld, J., LL J) 

^^er. S. H., F.BJL8 .... 

»elaon,B.J 

^^«itamonr, Prof. E 

^®«ton, Bev. T. A., MJL 

• 

^'^'^i^ottiW.a 

^'^••Mftrten, C, 



»f 



QL. *« B. H., F.B.D.* •..••• 
S^^lbred, J. N. .. 



« . • • . 



Bym 



*iS, \j. «!• ••••••••*. 



tf 



Besnlts of Meteorologioal Obserrations made at Annan- 
hill, Kilmarnock, Ayr, December, 1877» to Febniaxy, 
1878. 

Abstract of Ditto, 1877. 

Bainfall at Annanhill, 1877. 

Sa Alconi Temporali ossenrati nell' Italia saperioro 
(Estate 1876). 

British Association Reports, 1862-1871. 

Mathematical Discourses conoeminfc two New Sciences 
relating to Mechanics and Local Motion, in Four Dia- 
logues. By Galileo Galilei. Translated by T. Westbn 
(1780). 

Doobs* Beliero Geological Map of England and Wales. 

Theory of the Bevolution of an immense Disc of Ether 
around the Sun and around each of ttie Planets. 

The Weather at Bed Lodge, Southampton, December, 
1877. to February, 1878 (MS.). 

Meteorological Observations, Guernsey, December, 1877, 
to February, 1878. 

Second Beport of the Committee on the Meteorology of 
Devonshiro. 

Dun Echt Observatory Publications. Vol. H. 

Besults derived from the Observations of the U. S. Signal 
Service. Eighth Paper. 

Instructions for taking Meteorologioal Observations. 

Sunspots and Bainfall. 

Meteorological Summary, Plymouth. 1877. 

The Fenland Meteorological Circular, January. 

Askeregnen den 29de-30te Marts, 1875. 

Summary of Meteorological Observations made in Kendal 
since 1788. 

B6sum6 M^t^rologique de Tami^e 1876 pour Geneve et le 
Grand Saint- Bernard. 

Notes of Observations of Injurious Insects. Beport, 
1877. 

Summary of a Meteorological Journal kept at St. Mary's, 
Tunbridge, 1877. 

Anemometry. 

The Comparative Atmospheric Pressure of New Zealand 
and Great Britain. 

The American Storm Warnings. 

Half Tide Level at Liverpool. 

The Colonies and India. Nos. 281-292. 

Symons's Monthly Meteorological Magazine, January to 
Maroh. 

Mean BainfaU at 97 stations in north-west England, 
1867-1876. 
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Reports of the Bainfall Committee of the British Aflsodar 

tion, 1874.1876. 
The Meteorology of Bnte, 1876| by J. Kay. With 

Appendix containing Abstract of ObservationB tak^9^ 

from Records kept at the Old Cotton Mills, Boths^i^ 

1800 to 1876. 
Institntes of Physios, Vols. I. and in. (1777.) 
Syllabus of Experimental Lectures on Natural Fhiloeoidj^czi^i 

by R. M*Lean and A. Murray (1782). 
Astronomical Register, October, 1868. ^^ 

Address to the Royal Astronomical Society on preeentii^ ^ng 

their Gold Medal to W. Huggins, Fja.S., and to .Prc=»'-sol 

W. A. Miller, M.D., F.R.S.| for their conjoint diaooTeri JSrrxiee 

in Astronomical Physics. By the Rev. C. Pritchar-^ ^TJ 

M J^., F.R.S. 
Physical Geography in relation to Sanitary Science. 

A. Haviland. 
Bulletin de la Sooi6t6 franQaise de NaTigation 

1877, No. 1. 
Inondations du D^partement dlndre-et-Loire, 1846^^^. 
Recherohes sur les M6t6ores et sur les Lois qui les 

sent, par M. Coulvier-Qrayier. 
Contributions A la dimatologie du Danemark. B^sultar. 

d'obsorations faites & 4 stations pendant 15 ann6es. 
Decensum Mercurii in Barometro Pluyia instante a Gu — 

tarum casu derivari hand posse, ostenditnr, IL (1718^9 -'^* 
De Lapide Fahninari. By C. F. Hijchstetter. 
Lehrbuch der Ingineur und Maschinen-Meohanik, 

J. Weisbach. 
Das Luftmeer, Ton E. J. Reimann. 
Die Feuenneteore, insbesondere die Meteoriten. Yon 

0. Buchner. 
Beitr&ge zur ^tterungsknnde, yon Prof. H. W. 
Untersuchungenilber die Wolken imilHiiiliiMiPiiinliiiimin^ T in 

gen in der Atmosph&re, Ton T. Porster. 
Die Ursache der inneren Erdw&rme die Entatehung 

Erdplaneten, der Feuerkugeln, Stemachnnppen 

Meteorsteine. Von Dr. C. F. Hanle. 
Barometer-hohen-Messungen Ton dem Ereise Sbhleusiii^c^^* 

gen im Konigl. Regierungsbezirk Erfurt auagef&hrt i 

den Jahren 1859 bis 1862. Von Major A. W. Fils. 
Ueber den tSglichen imd jahrlichen Gang dear 

in Russland, Ton Dr. H. Wild. 
Ueber die AbhSngigkeit des klimatischen Charakten 

Winde Ton ihrem Ursprunge, yon Dr. W. ESppen. 
Also a number of small Pamphlets. 
Meteorological Obserratioas and Daily l^^Tif^n at 

tingham, 1877. 
Rainfall Registers in the Watershed of the Trent, 1877. 
On the Great Hurricane, the Tnu^Ls of American 

and the ordinary Winds of the North Atlantic i 

August, 1873. 
Academy, Nos. 296-308. 
Nature, Nos. 427-489. 
Sanitary Record, Nos. 184-196. 
Telegraphic Journal and Electrical Reriew, KoB. 118-1 
RcTiew of the Weather at Agbalee, County Antrim, 
Meteorological Statistics of Braystones, near 

1877. 
Health and Meteorology of Saint Marylebone, 

1877, to February, 1878. 
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• On the appUeation of Harmonic Analyris to the reduction of Meteorological 
ObeervalUme^ and on the general methods of Meteorology. By the Hon. 
Balfh Absscbombt, F.M.S. 

[BeeeiTed Febraary 12ih.— Bead April 17th, 1878.] 

Author proposes in this paper to illastrate hanaonio analysis by taking 
^^<^e meteorological element, namely pressure, and tracing the physical and 
^^ometrical meaning of evexy step from the barograpbic record till the 
^^^Hdated resolts are exhibited in a harmonic series; and also to make a 
^'^^lusion of the use and failure of this series the basis of a few remarks on 
^^ general methods of Meteorology. 

If we look at any set of barograms, as figs. 1, 2, 8 (p. 158), it is readily 

thai subeidiary to the long and great changes of pressure due to the 

^ of eyclones and other eanses, which occur at all hours of the day, 

^^^«*Q 18 a diurnal variation consisting of two small maxima about 10 a.m. 

^^4 10 pjn., and of two small minima about 4 a.m. and 4 p.m. Also, that 

j^^ dinmal variation does not recur exactly at the same hours every day, 

thai the amount is variable, ranging from 0*01 in. to 0*11 in. 

If now a large number of similar barograms are reduced by taking the 

of the height of the barometer at each hour of the day, and the results 

plotted (fig. 4, p. 158), we get a curve of the mean daily barometric 

'^^muref which on inspection is found to consist of a diurnal range with two 

^^ima about 10 a.m. and 10 p.m., and two minima about 4 a.m. and 

^ P*tn., while, by proper measurement, the exact timo and magnitude of each 

^^tuation ean be determined. 

*«^W SEBIES. — ^VOL. IV. L 
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But comparing this curve with tho traces from which it is derived, we 
that tho result of averaging is to eliminate all tho information which mig 
have boon derived £rum thorn relative to tho position or passage of cyclon 
squalls, &c., as they occur at irregular hours, — in fact of all that makes 
changes of weather, and that only the regular periodic variation is lef" 
Also, that this diurnal mean curve is only the graphical representation of 
fact that there is a diurnal variation of the barometer, which is usually of 
certain magnitude and occurs usually at certain hours ; but the curve gives n 
clue to the cause of this variation, beyond the obvious inference that, as i 
period is one day, the sun is probably the primary agent. 

K, as seems probable, a series of barometric observations during an arcti 
winter show no signs of diurnal variation for any single day, but the averag 
pressure at every hour is taken, it is most unlikely that for a few men 
observations the irregular cyclonic variations will exactly balance. Th 
resultant curve of daily mean pressure will therefore be an irregular lin 
whose fluctuations have no physical meaning, but represent the fact that th 
cyclonic variations have not balanced in so short a time. 

If now we take the same series of figures representing the mean pressmn 
at every hour of the day, and combine them by BesseFs formula, we get 
harmonic series of the form P = A + B sin (0 + C) + D sin (20 + E) + Ac 
and if we plot the curve represented by the above equation witli the prop 
coefficients, we find that it is almost identical with the former curve of 
daily pressure. In fact, this formula gives, in a single expression, the whol 
of the isolated tabulated values in a very convenient manner ; and as th. 
coeflicients can be calcalated for any number of different places, it is easy 
compare the respective characters of their diurnal variation ; so when m 
values are used, harmonic analysis is the most convenient and perfect me 
of averaging. 

But it is most important to observe that a harmonic series can be made 
fit any arbitrary function whose law is unknown, but of which nimieri< 
values can be determined ; that in this case the formula only gives th^ 
numerical, but not the physical law of the variation of the barometer, b; 
expressing, in mathematical language, the fact that, at a certain hour, th 
pressure is a certain distance from the mean, without any reference to th 
physical cause, so that it is merely the algeh-aic embodiment of a fact. It i 
also evident that nothing more is learnt from the harmonic series than from 
inspection of the curve formed by plotting the mean values directly. 

But there is another totally different view of a harmonic series, which has 
been very strongly advocated by Sir W. Thomson, viz. that when the 
numerical values of a physical phenomenon are reduced to a harmonic series, 
each algebraical term corresponds with one of the physical oonstitnents of the 
total variation represented by the whole series. Each term of such series 
represents that class of motion called harmoniCf which in a simple form he 
has shown to play a prominent part in physical science, as, for example, in 
questions of pendulum motion ; while the more complex harmonic series he 
has used with great success in tidal investigations ; and after expressing the 
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aitr&ction of an iron ship on a compass in such a series, he and others have 
aho^wn how to correct the effect of each term separately. The general idea 
seems to he that as a matter of observation harmonic action is almost a 
^reat physical principle; and that just as in complex waves the primary 
"^^ave is naturally subdivided into 1, 2, 8, &c. parts, so in complex harmonic 
motipn the primary is naturally subdivided into motions corresponding to 
Of 20, 80... &c.; so that in thus analysing an unknown function into harmonio 
constituents, we have a great engine of discovery, and not merely a formula 
tli&t pats into short compact form a number of isolated fiEicts, or that 
Approximates to an arbitrary function. 

There is the same divergence between these two ways of looking at a 
Lonic series, as there would be between considering the expansion of an 
periodic function, derived from its observed numerical values, in a series 
terms of x^ o^, a^,,.&c, either as merely a mechanical analytical formula, 
as the expression in each term of a separate geometric or physical fact. 
The author does not feel competent to enter into the general principles 
■-nvolved either in harmonic motion, or the curious analogies which can 
be traced between analytical symbols and physical phenomena ; but 
a meteorological point of view, and considering only the diurnal varation 
of the barometer, he would remark, that neither method gives much clue to 
*^© physical cause, beyond the probability that it has something to do with 
^^J and night. 

It is almost certain, that the diurnal variation of tlie barometer is due to 
•*^^ daily variation of temperature and vapour, both statical and dynamical ; 
'^^d when these causes have been discovered, it will no doubt be possible to 
^^hibit their average course mathematically, as the sum of harmonic varia- 
**on8^ in the manner Kaemtz has already unsuccessfully attempted to do ; but 
*«e author maintains, that the discovery of causes must be derived from 
^ect observation of each day's variation on its own merits, as will be ex- 
plained more fully in another part of this paper. 

We see, then, that whichever way wo look at harmonic analysis, its value 
^^ depend on our estimate of the use of averages, or of the statistical 
^«thod generally in meteorology, a point which it is proposed now shortly 
^ discuss. 

We have seen that the result of averaging barometric observations is to 
^®ftve the feet of a periodic diurnal variation ; and a similar process applied to 
^^er meteorological elements has given rise to the discovery of — 
1< An annual variation of pressure, 
2. A diurnal variation of temperature. 

^- An annual variation of temperature — a somewhat irregular curve in 
^^8 country, but several of whose fluctuations Buchan has shown to bo duo 
th^ periodic recurrence of certain types of pressure distribution. 
"^- Diurnal and annual variations of vapour and humidity. 
^ ^. Biumal and annual variations of the strength and direction of the 



-I^e above are all of the class of periodic variations ; but another large and 
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most useful class of statistical results have been derived, by taldiig the 
statistical value of different elements, and considering their amount eiihsr 
locally or by comparison with surrounding places. For instance, the mean 
temperatures of the year or month, though giving a vexy small idea of the 
real climate, have been grouped to form isothermal maps, which have been of 
considerable value to meteorology. Again, by taking the mean direction of 
the wind at different parts of the earth, sailing routes have been greatly 
improved; while by collectbg rainfall statistics, much useful informaiioa 
has been derived, both as to the distribution of rain and the eapabilites of 
local water supply. 

The above are some of the more prominent results of the applieati(m of 
statistics to Meteorology, and their mere enumeration is sufficient to show 
what a step in the history of Meteorology the introduction of these methods 
effected ; but it is now necessary to examine where these methods fail, tod 
why they can never raise Meteorology to the rank of an exact science. 

The failure of statistical methods may principally be referred to three 
causes : 1. That when applied to the fluctuations of any one element, tbey 
only take hold of periodic phenomena, as the process of averaging eliminaiee 
the effect of cyclones and anticyclones. 2. That of these periodic phe- 
nomena, averages only give the f&cis of their variations, and often furmsh no 
clue to their causes or laws. 8. That wh^n applied to the amount of anj 
one element, or to the discussion of synoptic maps, phenomena are often 
classed together which are not really identical, but have only one common 
property. 

We will now consider these sources of fiulnre separately. 

L The elimination in these results of the effect of cyclones and anti- 
cyclones, leads naturally to the consideration of what part synoptic charts 
must play in the future study of Meteorology. Though such charts haie 
been constructed for more than twelve years, meteorologists are by no measi 
agreed as to their use or meaning, and the author therefore proposes to make 
a few remarks on their relation to the general problems of Meteorology, and 
to point out the method of attacking certain questions by their means. 

In the first place, the study of synoptic charts gives an answer to the 
question " what is weather ? '* Weather is the product of the passage of 
cyclones or anticyclones over any phice. In temperate regions, the mr 
eulation of the atmosphere, the general scheme of which is at present 
entirely unknown, always takes broadly the form of cyclones or anti- 
cyclones, whose position and shape are in a state of perpetual change; 
subject to numerous local, diurnal, seasonal and other variations, the weather 
at any part of either always possesses the same character; so that the weather 
over any area, at any instant, is the result of their position; and the 
sequence of weather, over any spot, is the result of their motion. Hence 
the problems for the meteorologist to solve as regards weather are : 1. To 
determine the character of cyclone and anticyclone weather, which would 
give the explanation of the observed weather at any moment, over any area — 
a very complete solution of which is certainly possible. 2. To explain tho 
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obsenred seqaenee and Tariation of each element over any spot, by defining 
the position and motion of the eydones or anticyclones that have passed 
over it* This can already be done to a great extent, and a very complete 
solation is possible. 8. To study the motions of cyclones and anticyclones, 
so as to discover the natore and laws of their changes ; so that, given their 
position at any moment, their fatmre course and resulting weather may be 
forecast. Yeiy little progress has been made in this direction, and it is im- 
possible to say how much is possible. 

If this general view of weather be correct. Meteorology is essentially an 
observational science, for the physical conditions are not such as can be re- 
produced in the laboratory, nor are the results capable of being expressed in 
mathematical language or in simple maxims. An interesting analogy can be 
shown with geological methods. Just as the meteorologist explains the 
weather over any area at any moment by the presence of cyclones and anti- 
cyclones, with their local and other variations, so the geologist explains the 
existing features of any area by the presence of upheavals, crumplings, and 
their denudation ; and just as the meteorologist forecasts the future course of 
eyekmes^ with their resultant weather, by the study of their past motions, so 
the geologist will some day perhaps forecast the future position of new up- 
heavals and crumplings, with the corresponding change of scenery. 

The views just enunciated point to a great change in the way of looking at 
weather prognostics. If every part of a cyclone or anticyclone has a charac- 
teristic appearance, then every prognostic must be studied by reference to 
the synoptic conditions during which it is observed, and all that any such 
prognostic can do is to enable an observer to identify his position relatively 
to the cyclone or anticyclone. Thus a watery sky is a sign of rain, because 
it is characteristic of the front or east side of a cyclone, and as a cyclone 
usually travels eastwards, an observer will successively be subjected to the 
influence of the cloudy and nuny parts of the cyclone before an area of fine 
weather again reaches him. Again, visibility, with an overcast sky, is a sign 
of rain, because the general condition of circulation in the atmosphere, shown 
by straight isobars, during which it is observed, is never persistent for long, 
but works up to a cyclone and rain. Visibility with a cloudless sky is 
characteristic of the NW edge of a cyclone, and is a sign of rain when, as 
frequently happens, that cyclone is quickly followed by another. On the 
other hand, when that is not the case, visibility is sometimes the precursor 
of persistent dry NW or NE winds. An observer with telegraphic informa- 
tion could often forecast the result by considering the surrounding pressure, 
but all a single observer can do is to identify his place in a cyclone. 

The following is an illustration of an important class of questions, whose 
solation can already be roughly sketched since the introduction of synoptic 
diarts. From them it is easily seen that the position of persistent anti- 
cyclones, and of areas of depression that are constantly traversed by 
cyclones, are often roughly defined by the distribution of land and sea; and 
some day, when this is more worked out, it will be possible to say what 
alteration in climate would be produced by a change in the position of land 
and sea. 
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For instanco, in winter there is nsnally a persistent anticyclone 
Siberia, which stretches across Central Europe, while the North Atlantic is 
covered by a persistent area of depression, in which cyclones are con8taEki:ly 
formed in such a position as to leave England traversed by warm SW wiri.^». 
Observations on the general circulation of the atmosphere show conclusively 
that the Siberian anticyclone is due to the cold radiation from land. Heci.<ce, 
if Siberia were submerged, the anticycloDe would disappear, the Atlas:B.tie 
cyclones would be able to move east, and, with a larger proportion of vi^^st 
winds, the climate of England would grow colder. 

By a similar course of reasoning only would it be possible to solve Ihe 
question which has been so much discussed, what the effects on the clincM.Ate 
of Europe would be of a submergence of the Sahara, but the conclnsiozi is 
not so obvious. 

Again, there is another class of question that it has been attempted to 
solve purely by statistics, but which the author ventures to think can only 
be satisfactorily handled by reference to synoptic charts, viz. the connection 
of rainfall with sun spots. 

Take for example the rainfall in the north of Scotland for 1872, a year of 
sun spot maximum. In that year, following an exhaustive paper oa the 
subject by Mr. Buohan, the rainfall over a small area in the Valley of ^^ 
Dee, above and about Aberdeen, was 75 per cent, above the average, wBi*^* 
within 120 miles of this area, in a NW direction round Cape Wrath, Hxere 
was a large region where the rainfall was below the average. 

Taken as bald statistics, it would be difficult to say from this whetli^' 
rainfall was increased or diminished by a sun-spot nm^imum. But if '^^ 
consider the synoptic history of that year, wo find that it was characterise" 
both by a groat diminution in the number of large cyclones moving in a Ts^ 
direction at some distance from Great Britain, which expose our west a^" 
north-west coasts to wot SW winds, and leave our east coasts comparative^ 
dry; and by a great increase of small cyclones and secondaries, both ^^ 
which are always very wet, crossing our Islands in an E or even SE dirocti^^' 
thereby greatly increasing the rainfall on our east coasts, and in the cas^ ^ 
cyclones going SE into the German- Ocean, often leaving our north- W^^* 
coasts comparatively dry. 

It appears, therefore, in this case a year of sun-spot maoeimum ^^^^ 
associated with a very well marked and readily described variation in ^^ 
usual synoptic conditions of the whole of Western Europe; and if this ^ 
confirmed in future years, it will then be safe to connect sun-spots with ^^ 
general circulation of the atmosphere, which can never be done so long ^ 
we consider only one meteorological element. In connection with thi0 "^ 
may be observed that the year 1877, a sun-spot minimunif was remark^*' 
for the small number of secondaries which crossed Great Britain. 

Similarly with regard to the connection of Indian rainfall and sun-sp^* * 
it seems doubtful whether pure statistics can over lead to a satisfacfc^^ 
result. Indian rainfall is so local, and so dcpondont on one or both nx^^ 
Boons, that unless the rainfall returns are carefully considered froo^ 
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meteorological point of view, and daily synoptic charts constmcted to show 
if there is really a cyclical variation in the position or force of the monsoons, 
we shall never he justified in asserting that there is a real physical 
connection between sun-spots and weather. 

There is a farther great advantage in this method of treating the question 
of sun-spots. The same synoptic investigation which is required to deal 
with rain£EJl, such as has heen given for the year 1872, also supplies the 
explanation of the decrease of temperature, increased proportion of west 
winds, and unusual number of thunderstorms observed over Western Europe 
in that year. We shall recur to this subject in another part of the paper. 

Allusion will be made in a note at the end of this Paper to the peculiar 
method of treating mean values adopted by some meteorologists in discuss- 
ing Indian rainfall ; but it may be well here to introduce a few remarks on 
attempts which have been made with reference to periodic rainfall, and to 
the connection between diurnal variation of pressure and wind, and to dis- 
cover a mathematical criterion of periodicity. What has already been 
explained with reference to the harmonic curve of mean daily pressure is 
capable of extension to every algebraic expression — viz. that it only expresses, 
in symbolical letters, firsts or ideas which might be expressed more cum- 
bersomely in words. Hence it is as impossible that there should be an 
algebraic criterion of fact as a logical touchstone of what is true ; that is to 
say that letter symbols discover no more than word symbols. Therefore it 
is evident that if we have two sets of phenomena to compare, which can 
both be shown graphically in a similar manner, no mathematical combina- 
tion can either alter or improve the judgment which the eye will form as to 
their probable coincidence or otherwise. 

The consideration of the foregoing questions as to change or recurrence 
of climate and weather brings forward very prominently a great want, which 
synoptic charts may be used to supply, viz. a description, in synoptic terms, 
of cold, hot, wet, dry and stormy seasons, &c. or of long tracts of weather, 
as referred to the position and motion of cyclones and anticyclones. 

One source of increased cold has been already mentioned as depending on 
the position of cyclone paths ; but much cold in winter is due to the 
presence of anticyclones with their radiation ; and there are probably other 
eonditions of wet years than those of 1872: and till these and similar 
groupe are properly defined and classified, we shall never be able properly to 
discuss questions of climate or to say that the recurrence of any one element 
18 more than a coincidence. 

Before leaving this subject, the author wishes to make a few remarks on 
the attempted application of statistics to the discussion of synoptic charts, 
which up to the present has not led to much result, nor does he think it 
ever will. 

We have seen in our remarks on barometric fluctuations that in dealing 
with irregular cyclones and anticyclones, if there are no constant periodical 
phenomena, a mean value is only the arithmetical result of certain unbalanced 
observations. For iujstauco, the exact diroctiou of the wind at any part of a 
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cyclone is variable, depending principally on the position of the steepest 
gradients, so that the mean direction of the wind at that point mefely 
signifies that it is osoally in that direction, bat does not say what it would 
be in any given type of cyclone. 

Again, the velocity of a cyclone may be anything from 50 miles an hour 
E to 16 miles an honr W, so that it is veiy obvious the mean velocity of a 
cyclone has no physical meaning, but only states an arithmetical result, and 
is of no use in forecasting the path of any particular cyclone. Some day, 
however, it is veiy probable that an experienced forecaster will be aUe to 
forecast approximately the rate and path of a cyclone by considering each 
case on its own merits.* 

To carry out the investigations referred to in this part of the paper it is 
evidently absolutely necessary to construct synoptic charts for certainly the 
whole northern hemisphere, and probably also for the southern hemispheret 
for by no other means will it ever be possible to discover that general scheme 
of the circulation of the atmosphere on which the whole science of meteorology 
appears to rest. Also, that the publication of good barograms must be mul- 
tiplied, for without them it is impossible to trace cyclones and the still more 
puzzling surges or waves of pressure which override equally cyclones and 
anticyclones. 

n. Before dealing with the second reason of the failure of averages, viz. 
that when applied to periodic variations they only give the fiicts and not the 
causes, the author wishes to point out the position of diurnal periodic phe- 
nomena generally in meteorology. 

If we look at any set of synoptic charts, we see that the cyclones and anti- 
cyclones seem to go on their course tolerably independent of day or ni^t; 
while, if we look at any set of meteorograms, as in the Quarterly Weather 
Reports, we see that every element has a diurnal variation. 

In some, as in barometric pressure and direction of the wind, the diurnal 
variation is small compared to the oydonic ; while in others, as in tempera- 
ture and velocity of the wind, the diurnal variation is large as compared with the 
cyclonic. An inspection of any set of barograms, as figs. 1, 2 and 8, shows that 
the diurnal variation of pressure is simply a small fluctuation overlying either 
cyclone or anticyclone ; and an inspection of synoptic charts for any hour 
shows that the direction and force of the wind are always determined by the 
position of cyclones and the steepness of gradients ; while in a former paper 
the author has shown that the general character of the appearance of weather 
is determined by the position of cyclones, though modified by a diurnal 
variation: whence the conclusion seems to be that the primary character of 
weather, in its broadest sense, is determined by the position of cyclones and 

* It flhonld be obeerved that throughout this disenssion, by the word ** ^ydone*' is 
simply meant that roughly oiroular area of low pressure, and by ** antioyolone*' that 
roughly oiroular area of high pressure, of which specimens may be seen on any laigt 
synoptic chart, so that any connection between them and observed weather is only the 
association of two sets of facts, and the adoption of these words involvee no theoxy 
whatever. 
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antieydoneSy while every element has a diurnal variation superimposed on 
the eyekme character. 

We have seen, in discussing pressure variation, that the result of taking 
the mean value for every hour of the day is to eliminate the effect of cyclones, 
and leave only the faci and average amount of the diurnal variation. Also, that 
whether we consider the variation as an observed fiact, or as a harmonic 
eomponenty we have no clue to its cause other than considerations as to 
the hours of its occurrence may suggest. 

In the following remarks the author does not profess to solve the question 
of diurnal barometer variation, but merely to show the means by which only 
he believes the solution ever can bo worked out. The method proposed is 
simply, instead of taking mean values, to take every day on its own merits, 
and to observe what kind of weather is associated with large diurnal and 
what with small diurnal variation, and how different kinds of weather 
a&ci the times of nuuBima or minima. 

For instance, once during the summer of 1877, in London, there were 
several fine days at the edge of an anticyclone, during which, though one 
would usually have expected a considerable 4 a.m. minimum^ the barographic 
trace showed very slight indications of any ; the author observed that on 
those mornings there was an unusual amount of wind about 4 a.m., and if 
this 18 ever confirmed by future observation, it would point to the conclusion, 
that wind is not conducive to the formation of the 4 a.m. minimum. Then, 
as to the 10 a.m. fyumsttim, if we look at the barographic trace for May 27, 
1877, given in fig. 1 (p. 168), we see that superimposed on the general rise 
of the barometer between 4 a.m. and 11 a.m. there is a very slight depression. 
The author's observations for the day are not veiy complete, but a similar 
depression is very common, and in many cases he has observed it to be 
associated with the temporary formation of heavy clouds about that time of 
the day. If this also is confirmed by future observation, it would point to 
the conclusion that either overcasting of the sky or the formation of cloud 
interfere with those statical or dynamical changes which produce the 10 a.m. 
maxummu Then, as to the 4 p.m. minimum, Buchan has conclusively 
shown that at Valencia, and over the North Atlantic generally, it is smaller 
in summer than in winter; while at Kew, and in continental Europe generally, 
the reverse is the case, and even within so short a distance as fifty miles the 
author has observed that the kind of weather which would give a large 4 p.m. 
flRtRtmiifft in London, only gives a small one at Brighton, clearly pointing to 
'the influence of land or water on the production of this variation. 

The author has also pointed out in a former paper that there are critical 

poiioda of the formation or disappearance of cloud or fog superimposed on 

th^ general cyclone or anticyclone character of weather corresponding with 

^he hours of diurnal barometer maxima and mimima, and by combining all 

the aboTe, and numy other obseryations of a similar nature, it ma certainly 

"^ possible some day to explain these diurnal variations. 

^Che author doubts whether meteorologists realise how constant a pheno- 
''^exion diurnal pressure variation is in this country. His own barograph has 
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only been going about five months, but he has not yet seen a single day in 
which some diurnal variation was not visible. Owing to cyclonic variation, 
it is rarely possible to measure the absolute amount each day, bat the eye 
readily judges the comparative magnitude from day to day if a straight edge 
is placed close along the curve. 

He would also remark, that the chief interest of diurnal barometer variatioo 
lies in the difficulty of explaining it, for an inspection of the barograms iUns- 
trating this paper, and the general argument, will show that it is simply a 
very secondary phenomenon, superimposed on cyclones, and that even if we 
were now in possession of its complete explanation, we should be no nearar 
a knowledge of the laws of cyclone motion on which all weather forecasiing 
depends. 

A similar line pf observation will be necessary to discover the cause of the 
numerous other diurnal variations which are still unexplained by meteor- 
ologists, and of which any combination of mean values can only give the 
facts. Passing from unknown to known causes, the method proposed may 
be compared to taking the mean temperature of every hour of the day, ^eh 
we shall find is represented by a single-headed curve, with a minimum about 
4 a.m and a maxtmum about 2 p.m. Then, if the recognition of the &ct did 
not suggest the cause, by taking many single thermograms, and obserring 
that a small diurnal range is produced by cloud — which at night reduces the 
cold, and by day reduces the sun's rays, — also that a temporary clearing of 
the sky might make the minimum at almost any hour of the night, and the 
maximum at almost any hour of the day — and that these changes are always 
secondary to those produced by cyclonic alteration in the direction of the 
wind, — we should conclude, even if it were not otherwise obvious, that 
terrestrial radiation by night, and solar radiation by day, were the causes of 
the diurnal range of temporaturo. 

in. We now come to the third source of failure in the use of avenges to 
make meteorology a science, viz. that when applied to the values or occunrenee 
of any element, phenomena are treated as identical which have really only one 
oonmion property. Take, for instance, the occurrence of rain; the commoneet 
occurrence of rain in this country is in cyclones, accompanied to a sin^ 
observer by a sharp fall of the barometer, as seen in fig. 2 (p. 158), for April 4tb; 
but heavy rain also often falls in thunderstorms, with a characteristic sharp 
rise of the barometer, as shown in the baraogram for the same day, at the 
point marked ts on fig 2, and also, more rarely, with aflat barometer associated 
with secondaries, as shown in fig. 8 for July 1st, 1877, where rain began about 
the end of the small step-like fall of the barometer a little before 6 a.m., and 
continued during the time of steady barometer till the second step^like frOi 
about 4 p.m. We see, then, that there are certainly three distinct states d 
atmospheric motion which are associated with rain, and therefore, deductions 
drawn from the mean value of rainfall, which masses all these sources d 
rain together, must necessarily fail to be of any scientific value. 

Again, there are several sources of cold weather in this country; foritmaj 
either come with an E wind, and u high pressure over Norway, or with NW 
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I, and high presstire to the NW of Scotland ; or else with the cahns and 
imdiation of an anticyclone, stretching northwards from France. So if we take 
ti^^ general circulation of the atmosphere, as shown hy synoptic maps, to he 
tti.^ ultimate cause of weather, we have at least three different conditions of 
circulation, differing in many points, hnt with one property in common, 
lely, cold ; and if we attempt to generalise on the recurrence of cold 
iii.«:rely from records of a low thermometer, without reference to the synoptic 
iditions of. its occurrence, we are treating as identical, phenomena which 
''e really only the one common property of cold, and the results can only 
to error and confusion. 

similar line of argument might he applied to every meteorological 
^^snent. The importance of thus discriminating hctween different kinds of 
phenomenon, is most seen in discussing questions of cyclical variation 
recurrence, as may be seen by reference to what has been said, in a 
^^"xner part of this paper, relative to the connection between rainfall and 
scxxaspots. 

^Khe above method of dealing with questions of rainfall also helps to show 
clearly where statistics are useful and yet fail to make a science, 
mean rainffdl is wanted for questions of water supply, it is immaterial 
what conditions it falls ; but not for scientific purposes. 
-^gain, for astronomical observations, as, for instance, deciding from 
B^c^'tisiios whether Possession Island was suitable for observing the transit of 
lus, cloud is cloud, and neither the kind or quality are material; but if 
meteorology is to be a science, it is of the utmost importance to discri- 
between the different kinds, and determine their position on synoptic 
^ps relative to cyclones and anticyclones. 

Bo also with regard to wind. For sailing purposes a fair wind is a fiEtir 

from whatever cause it blows ; but for meteorological science it is most 

^^^^portant to discriminate its origin. In this country NE wind may come 

^om at least four different sources, so that treating every NE wind as idcn- 

t^cal must certainly tend to no good result. 

The discovery of the best saihng route across the equator is one of the 

i^EXoBt usefrd results of the application of meteorological statistics, but owes its 

Access entirely to the fact that in those parts the direction of the wind and 

distribution of pressure is very constant. At the present time, when the 

laethods of meteorology are so much under discussion, the author believes 

it would be well worth trying whether an equally good, or perhaps better 

route might not be discovered by dra^vdng on a synoptic chart for every day 

of a given month the best route apparent from the observations, and then 

taking the mean for the month of all the routes thus determined. This 

method has the further advantage, that the same investigation which gives 

the route also gives the reason as referred to the distribution of pressure. 

Such appear to be the principal reasons why averages, though so useful 
for many practical purposes, can never make meteorology a science, and also 
the method by which some progress seems possible. If a distinctive name 
were wanted for that method, it might be called the Sjyeci/ic Metlwd, since it 
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endeavonrs io discover causes by dealing with specific instances rather than 
by massing many results together. 

The author regrets that the limits of a paper do not permit him io touch 
more than Ughtly on many important points, but trusts that his remarks 
may be considered a small contribution to a discussion on the methods of 
Meteorology. 

The contents of this paper may be summarised as follows : — 
The meaning of harmonic analysis is first shown, in reference to aTomge 
daily barometric pressure, by tracing the geometrical and physical signifioanco 
of every step from the barogram till the tabulated results are combined in a 
harmonic series. 

It is then shown that, whether we regard this series simply as an algebnie 
embodiment of a fact, or as a series of harmonic components, as suggested 
by Sir W. Thomson, it is simply a method of averages, and our estimato of 
its value must depend upon an estimate of the' use of averages at aD ie 
meteorology. It is then pointed out where averages are useftdyMid 
failure to make meteorology an exact science is traced to three oaiUHik " 

1. That the process of averaging eliminates the variable efieets of 
and anticyclones, on which all weather from day to day d^ends ; Uii m 
this is based some general remarks on the use of synoptic charts not htif h 
explaining and forecasting weather, but in attacking such piobkois as flia 
influence of changes of the distribution of land and water on cHmale, and the 
cyclic recurrence of rain or cold. 

2. That deductions from averages only give the facts, and not the 
of any periodic phenomena. The position of diurnal and other 
variations in the general scheme of meteorology is then pointed onl^ and M 
shown that their causes can only be discovered by careful study of 
grams from day to day. 

8. That in taking averages, phenomena are' often classed as 
which have really only one common property. For instanee, ram ill 
country is associated with at least three different conditions of atmospliscfe 
disturbance, and it is necessary to discriminate between these Unds bifaie 
meteorology can be an exact science. 



Note on the Fioubes. 

As the reproduction of meteorological records is of some importance, the 
following remarks may be of interest : — 

The original traces were drawn by an aneroid barograph (by Breguet) on 
smoked paper. Fig. 1 was copied in the usual manner from the original. 
Figs. 2 and 8 were engraved by the Typo-etching Company of London, who 
employ photography to reproduce the original on a metal block suitable for 
ordinary printing. Though greatly superior to hand copying, these copies 
are not so good as ordinary photo-printing or Woodbury type. 

Fig. 4 is an ordinary wood engraving. 
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Note added June 17th. 

Tho following aro additional illustrations of tho idea of harmonic com- 
ponents. In the first place it should be noted, that in a harmonic scries no 
combination of terms containing 6 can give rise to terms involving 26, 
Sd, &c., so that if the diurnal variation of the barometer is due to the 
interference of the temperatures and pressures of dry and moist air, it could 
not be expressed as a harmonic series. Also that the whole principle of the 
propagation of harmonic components involves the independence of the 
causes represented by 6, 20 j &c. As this view of the subject is httle known, 
the author may perhaps give the following extract of a letter from Sir 
WilUam Thomson to himself, dated January 28th, 1878, relative to a part of 
the preceding portion of this Paper. " Take for example tho diurnal 
barometric variation. This depends entirely on the sun's heat, while the 
Bemi- diurnal harmonic constituent largely exceeds the diurnal. Now in the 
thermometric variation tho diurnal hannonic constituent greaUy exceeds the 
Bemi-diomal. If we could set aside tho disturbing influence of cyclones, 
we should probably find that the diurnal harmonic constituent of the 
barometric variation would be the same as if there were no senu-diumal 
variation of either barometer or thermometer, and the diurnal varialion 
were what it is. So of tho semi-diurnal, wo should probably see it to 
depend simply on tho semi-diurnal hannonic constituent of the thermometto. 
This is undoubtedly a key towards a physical explanation of tho barometric 
variation. It is probable that there is a fundamental mode of simple har- 
monic vibration of the atmosphere suitable for excitation of the semi-diurnal 
harmonic variation of temperature, whose period agrees much more nearly 
with 12 hours than with 24 hours, the period of a harmonic vibration 
suitable for excitation by the diurnal simple harmonic constituent of the 
thermometer. The subject is at present quite open for mathematical theory; 
but tho mathematical investigation, if not helped, will at all events be 
rendered more fruitful by extensive data from observation analysed into the 
two terms of diurnal and semi-diurnal periods, with proper treatment for the 
variations of the amplitudes and epochs of these terms for the season of the 
year.*' The whole question, then, of the application of harmonic analysis to 
meteorology turns round how much meteorologists are prepared to accept 
certain dynamical principles connected with vibrations as an explanation of 
the observed phenomena, and whether, up to the present time, any trace o 
such vibrations has been discovered ; a question on which the author doei 
not wish to enter here. 

Allusion was made in the discussion on this Paper to a method of averagin 
adopted by the late Mr. J. C. Bloxam in reducing his 16 years* observatiox^^s 
at Newport ; and as this method has been recently adopted by some metec=:^). 
rologists with reference to Indian rainfall and sun-spots, a short account ^^f 
it in his own words may be acceptable. After pointing out that the diflBciJ"*^J 
to bo contended with in determining the mean annual daily temperature t*J 
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simplj ascertaiiiing the mean valaes belonging to a long series of years for 

each day is the liability, in the reducing process, to obliterate the normal as 

well as the abnormal irregularities which belong to the secular variation in 

cycles, he goes on to say that his values were reduced by the following 

method*: — 

** There being 16 consecutive years to deal with, it is better to combine 

the whole of these together in mean values ; but if there had been 20 or 80, 

or any larger number of years to deal with, it might have been better to 

dispose of these in successive groups of 12 years each, in the same method 

as that used for the successive days. The method used for this purpose has 

now to be explained : — ^it is, founded on the principle that the mean value of 

d or 11 consecutive days gives more accurately the normal value for the 

central date of the 9 or 11, as the case may be, than the identical value 

which may happen to fall on that date ; and so, the value assigned to each 

day iD the year is the mean value of a given number of days on each side 

of its own date: the number of days adopted for the means is 10, this 

being by far the most convenient number for calculation; and the whole 

Beries of 805 days are thus made up of decadal means; — the first mean 

^ue representing the decade 1 — 10, the second 2 — 11, the third 8 — 12, and 

so on : the date for the first mean value is then 5^, that for the second 6{, 

Uid so on. This process having been carried on all through the year, the 

^ew series of mean decadal daily values thus obtained is in turn treated in 

^0 same way; and now the dates become whole uumbers again. This 

P^oeess is reiterated until the resulting values constitute regularly increasing 

*^d decreasing quantities, — and iw longer; except that in consequence of using 

Uie number 10, it becomes necessary always to have an even number of 

^notions, in order to obtain whole numbers for the dates. By proceeding 

^ this way the normal irregularities are preserved, whilst the small irregu- 

^^'fties, which can only be accidental, are sufficiently obliterated from the 

^'^Gnnometric values by repeating the process four times over. The same is 

^he case with the dew-point values, bat with the other particulars a twofold 

'Auction is found to suffice ; but in order to reduce the thermometric values 

^ One line of constant ascent and another of constant descent, it was found 

'^Qcessary to repeat the process 22 times. It may elicit some useful facts to 

®^*^ lie process to this extent, but for general purposes, and more 

^^Peciafly for the purpose of determining the daily normal values, it becomes 

^ Process of derangement rather than of correct arrangement.'' 

Now if we look at any 10 days' successive thermograms, as in the Quarterly 

leather Reports, it is easy to see what the meaning is of taking the mean 

^^perature for each day, and then the moan of the 10 days, namely : that a 

y^e^n temperature of say 60° tells very little about the kind of weather, for 

itiay either be the result of a m^^. and inin» of 65° and 85° in fine 

^^ather, or of 55° and 45° in dull, overcast weather, and that massing all 

y days together completely destroys their individuality; but it b very 

^^^^€ult to say what the meaning of a mean decade of the second order 

^Uld be; in fact, it is very doubtful whether it has any except an arith- 
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metical significance. The result, however, of the process is easily tfMed. 
As a matter of fact, in this country the annual march of iemperaiore is not 
a oniformly ascending and descending line, bat has intermptions of ooU 
periods, notably about February 10 and May 14, owing to the reeorrenee, 
about these dates, of cold anticyclones ; and we see that Mr* Bloxam's Ud 
of the utility of his process is the disappearance of these important fiMti. 
The author finds, for instance, from Mr. Bloxam*s own tables, that the msiD 
temperature for February 11 derived from the mean average of the 16 yam 
is 86^*94, while the value obtained by a fourfold decadal reduction is 88°-66, 
and that obtained by a 22-fold reduction is 89^*48. The result, therefore, of 
the process is to destroy what meaning the original curve possessed, and the 
author believes that a similar result must necessarily attend any other impli- 
cation of the method. If the curve of mean daily temperature is plotted, 
the periodical irregularities are detected at a glance, and in evexy ease of 
cyclical recurrence the author believes the graphical to be superior to any 
arithmetical process. 

During the discussion, too, some Fellows seemed to think that the author 
wished to ignore statistical methods altogether, but such is by no means the 
case. He wished to show that averages are very useful as a convenient way 
of stating facts; but that the distance from the mean, which in nmiy 
branches of science is of primary importance, has no physical significance in 
meteorology. 

DISCUSSION. 

Mr. Stmons said that as the author had not referred to the method of averagiii£ 
adopted by the late Mr. Bloxam in his book on " The Meteorology of Newport, 
he was doubtless unacquainted with it, but it was well worth consideration. 

Mr. Strachan said that the author of this paper had displayed great ability 
in dealing with the subject, however little justification there might be in objectiD£ 
to the statistical method. He, for one, would be glad to know that the statisticii 
method could be dispensed with, as then, the onerous drudeery of redaeiag 
meteorological observations would be greatly lessened. There were thm 
methods of exhibiting the results of observations : — (1) the arithmetieal, wfaidi 
consisted purely of figures ; (2) the geometrical, which appealed to the eye by 
means of curves ; and (3; the algebraical, which embodied the same resulta in t 
formula. Each method had some advantages. The arithmetical was the direct 
result of computations, and was fundamentally indispensable, and of coarse the 
most accurate. In the geometrical method accuracy is dependent somewhit 
upon the scale to which the curves are drawn, and it affords an easy way of 
arriving at the maxima, minima, and singular points, &c. The algebraical formolA 
ought to be an equation to the curve ; as a matter of fact it is so with coa* 
siderable leakage, and to be at all correct it must always be deduced from t 
series of observations, made for many equidistant points on the curve. Arith- 
metical averages could not be dispensed with in any respects, though meteorolo- 
gists might do very well without using much the geometrical or the algebraical 
representations of the results. No doubt the synoptic method of dealing with 
observations promised much, but the fact was that tne main part of the sciencCt 
as it at present stood, had been built up by the statistical method. During the 
last twenty years much work had been done on the svnoptic principle with not 
very extraordinary results, simply because this method demands an enormooi 
number of observations made simultaneously on an unlimited extent of. tiie earth. 

Dr. Tripe said that he considered Mr. Abercromby had done good service to 
meteorology by so forcibly pointing out the value of the synoptic method, hot 
he thought that the statistical method had been unduly depreciated. He deemed 
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it very essential to obtain the average of a number of observations in order to 
determine the climate of a place, and afterwards the synoptic method could be 
employed to ascertain what meteorological conditions produced, not only ordinary 
ebiuiges in the weather, but more especially the departures from the means ; as 
by tracing to their sources the causes of them, we should most probably arrive 
1^ ooBclosions more quickly than by applying the synoptic method to ordinary 
changes in the weather. 

Capt. TOYNBEE said that he thought it an excellent paper, especially where it 
referred to the value of synoptic charts. The Marine Branch of the Meteorological 
Office had just completed a work on " The Meteorology of the North Atlantic 
during Angtyst, 1873, &c.&c., which contained a synchronous chart for each day of 
that month. These charts give the navigator most useful information, and tell at 
a ^ance the reason why certain routes across the Atlantic are the best. Facts 
which had been elicited by the discussion of an immense number of logs, which 
extended over a great number of years, were, as it were, graphically pictured by 
the synchronous charts of a day. The great difficul^r is to get a large number 
of limultaneoas observations over any great extent of sea or land : in some parts 
it is quite impossible. iStill, he was very glad that this paper called the attention 
of meteorologists to such important wants, as no doubt the North and South 
Atlantic, if not other parts of the sea, might be dealt with in this way. 

Gipt JiNMAN had noticed that the wo.rds ** cyclone " and anticyclone " 
oceorred very often in the paper, and would like to have a clear definition of 
thdr meaning. He was well acquainted with Mr. Piddington*s views, the pro- 
porar of the word cyclone, but did not hesitate to say that they were erroneous. 

Mr. C. Harding said that he considered the synchronous method of discussion 
of Yeiy great importance, and thought the present paper brought forward ver}' 
cletrly certain aavantages to be derived from that method. The synchronnits 
chirts for August, 1873, in course of publication by the Meteorological Oftice, 
exhibit verv plainly a picture of the cause of certain conditions over the North 
Atlantic — for instance, the NE trade blows very persistently on the eastern side 
of the Atlantic, but is drawn into an E and even SE wind on passing to the 
western side of the Atlantic — the whole being due to the existence of the perma- 
nent area of high pressure in mid- Atlantic. He thought that for marihe metco- 
^logy the synchronous method of discussion had still fui^her advantages. There 
u considerable difficulty in obtaining various means for spaces of the ocean ; for 
^'^Btance, if discussing 5° squares, we get a ship in one of these spaces on a 
^^^tain day, and perhaps no other ship in the same space for another year, and 
^ mean /or the adjacent 5° square may be formed from observations made at 
^gether different times. Synchronous charts allow us to draw isobars, &c. 
^^ the ocean, and thus to fill in with a fair approximation to the truth the 
"T^chronous observation in each 5^ square. He was at that time testing thin 




^ by . , - 

'^ght that mathematicians would do well to consider from the data already 
^^isting the value and meaning of the various co-efficients, an4 not recommend 
^ harmonic treatment unless there seems a fair opportunity of a satisfactory 
•®^^on to the severjd parts of the harmonic series : — he considered that for 
^^^^CToloffy its chief use was that of an interpolation formula. 



^. On some peculiarities in tjie Mitjrdtion of Birds in the AiUumn and 
Winter of 1877-78. By John Cobdeaux. 

pXeceived February 13th.— Read April 17th, 1878.] 

'^ Autumn and Winter of 1877-78 have been romarkablo for thfiir extreme 
"^^IdnesB. • On the north-east coast of England, from tho middle of September 
^ the end of November, tho prevailing winds were from points varying from 
^W to SSB, and there was not a single gale or even a strong breezo 
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during that period from N, NE, or E. This long eontinaanee of &yoiinble 
passage winds for the birds has been apparent on our east coast by the genenl 
scarcity of the nsnal automnal immigrants arriving from the North of Europe. 
With few exceptions they have passed overhead without showing thamselvea, 
or alighting for temporaary repose. This is always the case in a &T0iinUft 
migrating season. It is a well-ascertained fact that birds migrate the bast, 
and witl^ the greatest ease to themselves, against a moderate head wind, or 
one a ''few points free." There is also during the present season anote. 
reason for the scarcity of immigrants, the unusually mild winter in Seandi* 
navia having induced many to remain long after their usual time for learing 
the north. So that the migration of any particular species, which on i 
whole extends over a period of from four to six weeks, has^this season baea 
greatly prolonged, and presented much more of a desultory character, than ii 
the case in average years. 

In America, or rather the Nearctic region, the heat and cold being mm 
extreme, the movements of the birds are more sudden and complete than io 
the Western PalsBarctio regions, where the autumnal migratory movement li 
carried on more gradually, although, normally, when once commenced it goei 
on uninterruptedly, till the great movement to the south is completed, towaidfl 
the middle or end of November. In the present season of 1877-78 this 
southward flow of the bird tide has been much more protracted than ii 
usually the case ; as an illustration, I will take, out of several, the cases of 
the blackbird, fieldfare, and woodcock. The first flights of the fanner 
species arrived on our north-east coast after the great gale firom the SW oo 
the night of October 14th. There was again a great influx of UackhUs 
coming from the north on or about the 26th of November, and the two 
following nights ; this immigration extended, as I have ascertained from the 
notes kindly supplied to me by the principals of lighthouses in our norik- 
east districts, nearly the whole length of the Yorkshire coast-line, also a^ 
north-east Lincolnshire. Mr. Gatke, of Heligoland, an ornithologist ha^ 
a European celebrity, writing to me from that island, January 21si, says^^ 
** For some weeks we have had every day some woodcocks, also some bladi* 
birds." Again later, ** February 2nd, wind E in the morning, N and N bjS 
in the evening. Turdus menUaf from 2Q to 40, as I fiemcy from the north*** 

The first flight of fieldfares arrived in north-east Lincolnshire firom fi^ 
18th to the end of October. Since this date they have come hi at inten*!^ 
during the winter.' As late as the end of January, Mr. Oatke writes fnH^ 
Heligoland : " January, night from 27th to 28th. Turdus pilaris^ countle^ 
flights." Woodcocks have been exceptionally scarce, my first notice on tta-^ 
north-east coast was from Seaton Snook, Durham, October 5th ; all thron^^ 
January some appear to have touched daily at Heligoland.* 

Although the weather has been on the whole remarkably and abnormal^ 
mild in the north of Europe, we have had at intervals some short bursts ^ 

* Qreat nnmbers of woodcocks passed the No. 5 Tees Buoy Lightship on the 30 '^ 
and 2l8t of October. Wind W and SW, with rain. 
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seyere weather, firost and snow, lasting only a few days. The effect of these 
rapid yariations of temperature has heen to drive the higgards in the north 
sonthward, not gradually, but as it were, in sudden rushes, corresponding 
with the outbreaks of bad weather in the north. There was one such rush 
on October 27th. A correspondent writing from one of the floating light- 
diips at the mouth of the Tees says : — " 27th, strong breeze and cloudy; 
buometer at noon 29*60 in., thermometer 68°. Two woodcocks and great 
many crows this day; large flocks of lapwings came in from east all day, 
ilso large floekJB of wild ducks and a great variety of other small birds. They 
appear to come in from £8£. I never observed so many birds come over in 
one day before." 

Again, Mr. Gatke, writing from Heligoland, November 14th, says : — ** Wind 
SW, but moderate, and although cloudy, there is no rain. During the night 
there was a great rush of thrushes, larks, lapwings, robins, and fire-crested 
wxeos (both BeguH), intermixed with lots of other birds. . • • What 
do we read out qf this ? That there is in the north an appearance of winter 
dnrmg off the migranes helter-skelter.*' 

A^pun, I may instance the great rush of fieldfjEires over Heligoland on the 
nil^ of January 27th and 28th. 

At the same time Mr. Glitke send^ the following note : — *' Colymlms 
•9<<A<ruma2u, 29th January, from 9 a.m. and earlier to 4 p.m., an unin- 
teuupted stream of birds from NNE to SSW, passing to the east of this 
uhnd, constantly from eight to twelve in focus of glass.** 

This extraordinary rush of red-throated divers, coming doubtless from 
Scttdinavian waters, was caused by the same outburst of severe weather 
wldeh drove the field&res southward on the nights of the 27th and 28th. 
We had in England some severe weather from the 28rd to the 27th of 
Jannaiy coming from the WNW and NW, frost and snow. 

The red-throated divers may have delayed their movements southward in 
^^^iinqaence of the unfrozen state of the Scandinavian fiords. Another 
'^tton causing the stay of these and other large divers in the north, may have 
^*^tt the extraordinary influx of herrings into the Eattegatt, and frt>m thence 
^^ the fiords. This is more remarkable when we consider that the herring 
^^1^ has been practically extinct on this coast through the disappearance 
^ the fish since the year 1808. 

Pear of trespassing on valuable space induces me to bring these remarks 
^ ft conclusion. I think, however, enough has been said to show the 
formal character of the season, with reference to the autumnal migration 
^ birds from the north of Europe to the south. 
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PROCEEDINGS AT THE MEETINGS OP THE SOCIEIT. 

March 20th, 1878. 
Charles Greaves, M.In8t.C.E., F.G.S., President, in the Chair. 

■ 

Ordinaiy Meeting. 

Benjamin Leigh Smith, M.A., F.R.G.S., Oxford and Cambridge Club, PiU 
Mall, S.W., was balloted for, and duly elected a Fellow of the Society. 

The adjourned Discussion on Dr. Tripe's Paper, " On the Climate of eone 
English Sea-side Health Resorts," was resumed and concluded, (p. 111.) 

The following Papers were read :-^ 

" Notes on the occurrence of Globular Lightning and of* Waterspouts in Q^ 
Donegal, Ireland." By M. Fitzgerald. (Communicated by Kobbbt B. 
Scott, F.R.S.) 

The following is my experience of Waterspouts and Lightning :— On the 6tJ* 
of August, 1868, this neignbourhood being free from the den^e black clouds tba* 
hung over the mountains uf Glcnswilly and Glendoan, I went up the latter glex^ 
to note an3rthing worthy of observation. On arriving at MeenawiUigan. the slcj 
was so black' over Bintwilly (Bin Tuile, the height ^f floods), where lig^tniu^ 
and thunder were following each other in rapid succession, that I turned hom^^ 
wards in case the rain should overtake me. When I reached Folbane,on lookii*^ 
behind, I noticed a globe of fire in the air floating leisurely along in tE^^ 
direction of Church Hill. After passing the crown of the ridge, where I ^^^^^ 
noticed it, it descended gradually into the valley, keeping all the way about tl^^ 
same distance from the surface of the land, until it reached the stream betwee^- ^^ 
Folbane and Derora, about 300 yards from where I stood. It then struck tL ^^ 
land and re-appeared in about a minute, drifted along ihe surface for aboi i^^ ,^ 
200 yards, and again disappeared in the boggy soil, reappearing about 20 perche^^], 
further down the stream ; again it moved alone the surface, and again sunk ^ 
this time into the brow of the stream, which it new across ana finally lodged ii 
fhe opposite brow, leaving a hole in the peat bank, where it buried itself. 

If it had left no marks behind, I confess that, as I had never seen an; 
of the kind before,' I should hesitate to describe its movements, whic 
prised me much at the time, but the marks which it left behind of ito coarse 
power surprised me more. 

I at once examined its course, and found a hole about 20 feet square, where ii 
first touched the land, with the pure peat turned out on the lea as if Jit had been ^^ 
cut out with a hu^ knife. This was only one minute*s work, and, as well at I ^^^ 
could judge, it did not occupy fully that time. It next made a drain -»-«*'^=^- 
20 perches in length and 4 feet deep, afterwards ploughing up the surface 
1 foot deep, and again tearing away the bank of the stream about 5 perches i 
length and B feet deep, and then hurling the immense mass into the bed of tlMfr-^^ 
stream, it flew into the opposite peaty brink. From its first appearance till |UL^l 
buried itself could not hav4 been more than 20 minutes, during which it travelle^^^ ^ 
leisurely, as if floating, with an undulating motion through the air and L um-'^ -° 
over one mile. It appeared at first to be a bright red globular ball of fire^^^^ 
about 2 feet in diameter, but its bulk became rapidly less, particularly after eacT^^^fl 
dip in the soil, so that it appeared not more than 3 inches in diameter when itfiosU^^^Vy 
disappeared. The sky ovcrhciid was clear at that time, but about one ho r ^r r 
afterwards it became as dark as midnight. Thunder and lightning accompanit=^=« 
the darkness, and such torrents of rain fell as I have never seen fall W^ ~ 
or since, except on the 5th of August this year (1877), when another waterspo 
loll on the village of Church Hill. On the 20th June, 1877, two watersiwuts^ 
near Bintwilly, which is 1,112 feet al>ove sea level. From time immemorial ^ 
hill has been famous for waterspouts, as its name indicates — The Mountain 
Floods. Flying clouds passed by it till about 11 a.m. Alter tliis tlicy settl 
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upon its summit, and gradually darkened until the mountain became obscured in 
pitch darkness, lit up occasionally by lightning, succeeded by thunder. 

About 12.30 a vivid flash of lightning struck and tore up the hill-side for a 
considerable distance between the Bintwilly and the Meenirroy road. This was 
immediately followed by a loud peal of thunder, and succeeded by such a 
tongnt of rain that the flood came rushing abreast down along the whole 
monntain side about 6 feet, high, carrying everything before it. The rain 
lasted only 15 Qiinutes, and then the sky and the mountain became as clear as 
erer. . Tne brightness was, however, of short duration, for the clouds soon 
collected again over and around Bintwilly; but this time the darkest clouds 
(some of which were as black as ink) rested over Glendoan until about 1 
o*cIock p.m., when a flash of lightning tore up the solid rocky bed of Crologhy 
Biver. Thunder and torrents of rain followed immediately. The rain of the 
fint waterspout was confined to the south side of Bintwilly, while that of the 
Ncond extended from the summit of Glenveagh Mountains to Bintwilly. The 
irea of the first rainfall was about half a mile square ; the second followed the 
lovth side of the mountain range through a space about three miles long and 
a Qoarter of a mile wide. The second waterspout lasted about 20 minutes ; 
na both in the course of 35 minutes destroyed over £2,000 worth of county 
property onithe roads. 

(m toe 5th of August this year (1877) from 11 till 11.15 ajn. a waterspout 
M directly over and around my own residence. At 1 1 .1 5, during a thoroughdown- 

Sl went purposely and placed a circular tin can on a hill at the back of the 
and 10 mmutes afterwards I measured 2 inches in depth of water. That 
make 3 inches of rainfall within the area of the spout in a quarter of an 
W. The extent of Uiis area was about 6,000 feet by 2,(>(X) feet, which gives the 
ttwrmous rainfall of 3,000,000 cubic feet in 15 minutes. 

Before this fall occurred the sky was very black, and a dense, foggy mist hid 
^bosteveirthing 100 yards from me, so that I am certain that I was in the midst of 
^eloud that formed the spout upon its dispersion by lightning, which occurred 
^ 11 ajn. One flash struck the bed of the river on the north side of Leifrin, 
^nying off some thousands of tons of material, and spreading them over the valley 
^ow, and pa^y demolishing a bridge on its way. Another flash at the same time • 
'^k and split a solid cliff of syenite on the shores of Gartan Lake. 

About the year 1869 a spout, preceded by lightning and thunder, fell at the 
^••d of Glenveagh, and the electric discharge — not the spout — ^tore away the 
^^tain side along a small stream 40 perches long, 4 perches wide, and 10 feet 
'^ on an average. The spout that followed swept the loose materials into the 
'*«ey below. Not a year passes but more or less injury is done by lightning 
^^wherer in this mountainous country, and in almost every case it follows the 
^'^Q^ of running water, which leads me to suppose there is a strong attraction 
^*Ween the two. Lightning passed under the gable of Mr. Benson's house, tore 
!> the floors of the kitchen and parlour, filled the house full of sulphurous-fumes, 
^ went out under the opposite end without doing any other mischief. It also 
^««od through McGinly s byre, killed two cows and tore up a tree and some 
l^ks after leaving it. This is Uie second visit it has paid Mr. Benson's house. 
^H>nt three years ago it tore up a large tree in Sockar and killed two cows in 
field along the same stream, but a herd who stood between the cows escaped, 
^Qgh rendered senseless for a while. 

** Notes on a Waterspout." By Captain W. Watson, F.M.S. 

October 12th, 1877, 1.30 p.m.— Nimbi rising between ENE and SSW (true) 
*i driving to the NE. 2.30 p.m. — A long arch of nimbi rising in the SSE, 
2.40 p.m. a large waterspout forming on the lower side of the arch, which 
^%ed away to the NE, its nearest approach to the ship not being less than 
"^e miles. 

^t 3.30 p.m., in lat. 40° 58' N, long. 59° 57' W; wind SWby S, force 4 to 5, 
) quite steady ; heavy nimbi from NE to SSE, a portion of which had passed 
&r the ship with heavy rain; the western horizon quite clear; overhead 
^hed nimbi, with torn and ragged edges, but with little motion, as could be 
^rmined against the cirro-cumulus seen through the openings in the lower 
*Ud8. Saw the water agitated 300 yards south of the ship ; in a couple of 
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minutes the disturbance had increased to 30 feet in diameter, and the spn^ wai 
carried to a height of 20 feet, having a rotation contrary to the hands of a watch, 
and moving to the N£ with an apparent velocity of 20 miles an- hour. Seeiii£ 
that if the ship were kept on her course she would run through the meteor, ana 
having a desire to see as much as possible of its formation, I kept her befon 
the wmd and allowed it to get on tiie bow, when I hauled the ship up and m 
across the wake of it. All this time the clouds in the zenith were dosinif and ' 
becoming dark and dense. At 3.30 p.m. it was 500 yards KE of the ship, and 
as it passed more to the NE the clouds above it gradually cloAed and at 3.32 
p.m. formed a mass of dense rolled nimbi, the lower part of which assoBied t 
distinctly conical form, tlie disturbance on the water not being perceptibly 
increasea. At 3.33 p.nL a point was plainly seen on the lowest part of -the dona 
which gradually became elongated and which went pn increasing until the colan 
had reached half down to the horizon. As the tube elongated the water beneath 
became very much agitated, and was whirled in the air with a rapid gyrafciflii, 
from the centre of 'which the lengthening column drew fresh supplies ofwatn.* 
At 3.38 p.m. the column extended 5-6ths of the way towards the sea, whea tin 
disturbance was very great, having a diameter of at least 1,000 feet, lod ths . 
spra^ rising to as great, if not a greater height. At this time it seemed to ha?e 
attained its greatest velocity of rotation, which was contrary to that of the hindi 
of a watch : it continued in this condition for a couple of minutes, when it 
gradually dispersed. 

During the continuance of this phenomenon the wind was steady, both in 
force and direction, with a few drops of rain at short intervals ; nor could I 
discover any signs of rain within a distance of a mile frt)m it. The weather 
continued squally for some hours. 

Note on a supposed Waterspout in the Oohil* Hills, Perthshire^ extracted finn 
accounts in the * Alloa Advertiser * for September 1st, 1877. (Gommnnieatad 
by R. H. Scott, F.R.S.) 

Up to Mpnday night (August 27th) there had been unusually pleasant waste 
for a few days, but during the night rain began to fall in torrents, and contisMd 
' until a late nour next morning. It was not simply a heavy rain, but a temM 
and incessant downpour. In ^oa and the immediate neighbourhood the streani 
were much swollen, and the rivulet Fairy Bum covered the high Tullibody Road 
for about 300 yards to the depth of 2 feet. At Tullibody and Cambus the Dbtqb 
overflowed its banks, and submerged several fields, dom^ much damage to the 
crops. It was at Tillicoultry, however, that the deluge attained its most alanaing 
height and violence, owing to the close proximity of the Ochila iuid the Devon, 
and caused the loss of two lives. About half-past seven o^clock on the Toead^ 
morning a great darkness overspread the sky, the air became thick and mvri^i 
and of uie colour of a London fog. The rain, already fearfully heavy, came dm 
in denser volume with hissing and long-continued rumbling noises, sometfaiBg 
like thunder. When the hills became visible, they presented a strange ^ectade 
of wildness, being white with tumbling cataracts. Foaming torrents mahfld 
headlong down the beds of the mountain burns,— every. runnel had beconei 
river, and every hollow the channel of a stream.' Some aver that they heard tfai 
sound of the aavancing flood,— others that they saw it come like a strong wsts. 
With a suddenness that startled all, the water of the bum overflowed its well- 
built banks, and flooded the streets in its course down to the Devon. The fofes 
of the water was simply tremendous, carrying with it boulders of more than 
a ton weight. The strong stone bridge soon yielded to the force of the cnneBt, 

• In teply to a question on this jubjoot. Captain Watson writes :~ 

It would DO more correct to say :—" From the centre of which the lengthening oolunm iyyi *»g 
draw frc»h supplies of water." As a matter of course I have no proof that it reSOj did draw a iqw 
of water flrom tho sea; but when the column from the doud app«uied to be within 600 fesi of ■• 
surface, the spray all seemed to be attracted to it. What is the coltunn composed oil Is it wftf 
or water! In this case it appeared to me to be far too dunse for a mass of whixlmg vapour* as it ^iffvv 




and as I hare ijaid soine attention to that matter, I think you may rely on the 
being everdono, in fact they are understated. 
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the arch not affording sofficient passage. All traffic was snspended, and the 
factories were closed for the day. In this place alone the aamage done to 
buildings, streets, and bridges is estimated at not less than £8,000. Alloa, 
Dollar, Menstry, and other places in the Devon Valley, while sharing in the 
general rainfall, received less damage, as the hill streams of the localities were 
able to give egiess to the large floods that flowed throngh them. A great deal 
of apecolation has been excited as to the cause of the fearfal floods described 
aboTe. The question is often asked — ^Were there waterspouts in the Ochils, or 
were the heavy rains of the preceding night sufficient to account for the sudden 
liae €i the mountain torrents ? It is generidly conceded that the rains alone 
eaanot aeoount for the floods. Repeate£y ^e fields along the river banks have 
been submerged to a greater depth than was on ^em last Tuesday, and it would 
aeem that the rains alone cannot explain this. On this hypothesis, too, it would 
be hard to account for the alarming suddenness with which the bums rose in 
Tflfieonltry and Dollar. It would appear that a special cause alpn^ can account 
for the floods, and almost all are agreed that the unusual, but not improbable, 
f^ienomena of waterspouts can alone explain the suddenness, the volume, and the 
narrow area of the floods. Such phenomena have appeared in the Ochils on 
fomier occasions, — ^hi^pily at great intervals. 



DISCUSSION. 

ICr. BsoOKB thought that the electrical explanation of waterspouts was the 
correct one ; if electricity and magnetism could be shown to be merely dyna- 
mical phenomena of gyratory molecular motion (as he had long believed them to 
be) then the influence of the earth, considered as a huge subjacent magnet, on a 
vertical electric current of high potential, would readily account for the gyratory 
motion observed in a waterspout. 

ICr.^ Whipple suggested that in the event of the phenomenon being purely 
electrical, if the ship passed over the area' of the disturbance the compass would 
probab^ have been tweeted. He would like to know whether this had been 
noticed by Captain Watson. 

Captain Toynbee remarked that Captain Watson said nothing about the 
action of the waterspout on his compasses, but he would ask him whether he had 
noticed any effect. He had heard of thunderstorms having an effect on ship*s 
eompaasee, but not of waterspouts having such an effect. 

Captain Jinman said that in certain circumstances waterspouts had no effect 
whatever on the compass. Where the belts of clouds interlaced waterspouts 
were formed, and lightning was visible between the belts. 

ICr. Stmons said, that as the question of waterspouts had hitherto received 
but little attention, he should move that the Discussion be adjourned till the 
next Meeting, when, doubtless, many valuable remarks would be offered. 
> The President (Mr. Greaves) said that the Question of waterspouts was a 
difficult one to deal with. They were £Eir beyona the reach of averages, and 
there was gpreat disagreement aiB to their origin. Some writers in meteorological 
works ascribed their origin to a rolling motion communicated to a portion of 
atmosphere lying between two opposite currents of air, while others assumed a 
generation out of electrical action. He had seen waterspouts, but not near 
enoagh to detail the sequence of action in their formation or progress, but he 
had once witnessed the play of sand-whirls on an extensive bank of fine sand, 
laid bare and dry at low tide in the bed of the Hooghly River. These, which 
were yards in height, continued in a regular succession from one end of the sand * 
bank to the other, and were extinguished by running into the water, which did 
not take up the action.. But sand-whirls are not at all uncommon in India, 
being frequent in the northern provinces. They had been well observed by a 
Mr. F. H. Baddeley, a surgeon in the Bengal Army, who had accompanied nis 
work with a jseries ofpictorial illustrations and geometrical diagrams of their 
action and motion. Waterspouts were seen in the Mediterranean, and some- 
times in the English Channel. He had once written out an account of two 
seen by a relative near Guernsey. The subject was extremly interesting, but a 
moot point was whether the sea-water was lifted up into the whirling part, or 
whether that was only the vapour of the clouds let down, it being asserted to be 
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freHh and not salt. A determination of this feature would help to solve some o^ 
the doubtful points, and he would commend the endeavour to get near enoagh to 
catch some of the spray to any enterprising Fellows who found themselves fice 
to face with a waterspout. The tremendous downpour of rain described in the 
' Iritih Paper reminded him of similar gales and ravages described by Sir Thomu 
Dick Lauder as having occurred in 1829 in Morayshire, and he hoped that 
further instances might have been recorded. The Discussion would be ad- 
journed to the next Meeting, when it was hoped some Fellows would be able to 
relate with some precision the sequence of action in the waterspouts or diut 
whirlwinds. His own idea was to refer them to electrical causes. Qlobolar 
lightning was described, though only from indirect evidence, in Arago*8 eaaayL 
The lightning seen by Mr. Fitzgerald appeared of a similar character, but the 
nature was most singular and unnatural, and further evidence was most de* 
sirable. 

" Observations' of Rainfall at Sea." By W. T. Black (Abstract). 

These observations of the rainfall at sea were taken by rain gauges eatab- 
lished on board several vessels both of the Royal Navy and Mercantile Marine 
during the space of nearly &\e years, and on Doth long and short voyages, and 
in various seas. . They were divided into sections belonging to the Northern and 
Southern Hemispheres, and these were arranged into columns for each month of 
the year and summed up into total amounts of rain, rainy days, and rate of fall 
per diem. 

In the Northern Hemisphere the totals were 101*93 in. of rain, 175 wet 
days, and 0*682 in. of rate per wet day. 

In the Southern Hemisphere the totals were 93*97 in. of rain, 244 w^ 
days, and 0*385 in. of rate per wet day. 

These figures showed that there was heavier rainfall in the Northern than in 
the Southern Hemisphere, but fewer days on which rain fell, and that the rate was 
greater also }n the former than in the latter, demonstrating the absence of 
equatorial rains, and a greater preponderance of drizzly weather in the Bouthen 
Hemisphere. 

The month of September (north autumn) had the heaviest rainfall, 26*05 in^ 
and the greatest number of wet days, 33, in the Northern Hemisphere. The 
month of April (south autumn) haa the most rainfall, 17*68 in., and the montii 
of August the most wet days. 35, in the Southern Hemisphere. 

The least amount of rainfall in the Northern Hemisphere occurred in Mardu 
0*68 in., and the least number of wet days, 5, in March also. The least rainfall 
in the Southern Hemisphere was 0*40 in., in October, and- one wet day in ti»« 
same month. 

The spring may, therefore, bo assumed as the period of minimum of rainfsU 
at sea, and the autumn as that of its maximum prevalence in both HemiaphereSi 
but at different times of the year. 

The rates of rainfall per wet day seemed to vary according to the greater or 
less quantity of rain falling, and in the Northern Hemisphere was least, 
0*136 m., in March, and highest, 0*789 in. in September. In the Southern Henii** 
phere the rate was least, 0*167 in., in July, and highest, 0*570 in., in April. 

Mr. Black then discussed the rainfall according to zones, &c., but the data on 
which his conclusions were based were evidently insufficient. 

The Meeting was then adjourned. 






April 17th, 1878. 

Ordinary Meeting. 

CnARLES Greaves, M.InstC.E., F.G.S., President, in the Chair. 

Prof. Henri Marie Davy, Director of tlie Montsouris Observatoir, Paris; 
Capt. Niels Hoffmeypr, Director of the Danish Meteorological Institute, 
Copcnliageu ; 
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Prof. Domenico Bagona, Director of the Royal Observatory, Modcna ; and 
Dr. Alexander Woeikoff, tit. Petersburg, 
were bidloted for and elected Honorary Membera of the Society. 

DISCUSSION ON WATERSPOtJTS AND GLOBULAR LIGHTNING. 

Mr. Symomb thoneht that there was much vagaeness in the use of the term 
^ waterspout.** He believed that so-called waterspouts were often nothing more 
than very heavy rain ; although, of course, it was difficult to draw a line between 
the two. Nearly three years ago a cloud (the form of which was •described 
respectively as a cart rope and an elephant's tmnk^ travelled from Oxford to 
Banboiy over a surface of dry grouna, but happening to pass over a pond, it 
ancked-up ^e water, fishes, &c., and presently cleposited tne whole in another 
field. This, he l)elieved, explained the showers of frogs, fish, &c. ; and, probably, 
so-CAlled *^ black rain** was only dirty water, sucked up from ponds, &c. There 
wens scores of proofs of this uplifting force, such as, «.^., a waggon bein? lifted 
over a hedge 5 ft high, and landed in an upright position on the other side ; and 
also of overlapping roofs being torn off bams and deposited at a distance from 
their former position. . A waterspout, he believed, was a mass of vapour of a 
conical form, n^idly rotating, with a vacuum in its centre. He was glad to see 
that the theory of "fiork** lightning being only in reality "globular* lightning 
wpB io generally received. He himself had expressed the same opinion 20 
yean ago, when colldbting reports of thunderstorms, but the idea was laughed 
at. On account of the globe travelling at such a rate, an impression of a line 
of fire was left on the retina, .as when a stick of wood with one end alight is 
pasaed rapidly round it appears to produce a fiery circle. As for chain lightning, 
that was caused by^ the globe passmg at a slower pace, or else by the perception 
of the observer being more acute, and the appearance was then as of a suc- 
ceaaion of links. He then read the following extract from a letter from Miss 
£. A. Ormerod, FJiS. "On the night of Thursday, July 25th, 1872, we had 
Hioat extraordinary lightning. A little before ten in the evening there was a 
ooDBtantly recurring ^owine of electrical light to the north, in a narrow horiaontal 
l«yer. iJ>out a third vp the sky. The light glowed, and as it were ran backwards 
«Liid forwards in a narrow layer fi*om N. to N.E. or not quite so far, sometimes as 
a ame -coloured, sometimes lighter, once appearing in a pillared shape in the general 
^low above the cloud. About half an hour later it appeared occasionally as 
dishes or globes of light about twice the apparent diameter of the moon, roiling 
backwards and forwards in the general layer of lightning or electrical light. 
The dishes were then of a rather deeper primose colour than the strip of lightning 
(the horizontal narrow layer) in which they moved. The glows of light came 
aOmoat incessantly later in tne nicht, four whilst I counted eleven as nearly as I 
ooold guess to seconds time ; ana between 2 and 3 a.m., when a heavy thunder- 
storm Durst, the trees and landscape were lighted up as if they were molten 
sliver, sometimes pale gold — ^the absence of shadows making the light perfectly 
dazzling. Previously there had been no thunder with the display of electrical 
li^ht, and it did not light up the landscape ; the compass needle was quite steady 
on a large one I sometimes use as a galvanometer ; the light was so unusual 1 
t:l20ught it might possibly be ma^etic and affect it, but it did not." 

Capt TOTNBEE read the following note from Capt. Watson : — As to the 
-vrsOerspout being produced by electricity, I certainly noticed no lightning, nor 
did the officers on aeck during the time the waterspout was visible. While the 
^wraterspout was in sight I was engaged looking at it, but as it disappeared I told' 
%\\€ fourUi officer to compare the compasses ; they were exactly as tney had been 
i^ noon. I am inclined to think they were not affected. I have had my compasses 




poast of Ireland, and went into Cork for new cards, &c. On the other occasions, 
1^ wood ships, the needles were not affected to the same extent. During a severe 
^understorm the compasses will fl^ round, and backwards and forwards, in the 
*^08t remarkable manner. This will sometimes continue for a couple of hours 
^^ter tlie lightning has passed ; the cards gradually coming to rest. 

Dr. Tripe had been told by Mr. Scott tiiat he had observed when a schoolboy 
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forked lightning assume a globular form at the angles. He (Dr. Tripe) had 
witnessed two kinds of globular lightning, one descending, the other ascending. 
The first, which was of a steel colour, descended from a cloud, ran along a road 
for some distance, and then disappeared, nor was he able afterwards to find where 
it had gone. The other, which was of a bright yellow, and appeared as large as 
a cricket ball, came out of the ground, ascended, at fiirst slowly, and then more 
rapidlYj before starting ofi* as n)rked lightning, and passed into a cloud, after 
describing three angles. After a short time another ball appeared, passed into 
another cloud, and finally disappeared, as before, as a flash of forked- lightning. 

Capt. JiNMAN thought care should be taken in determining whether the 
phenomena described were waterspouts or merely the effects of whiriwinds, as 
there was a wide difference in the mode of formation. The formation of the 
true waterspout was always accompanied by the cloud aboye, the descending 
cone, or trunk, and the raising and agitating of the waters beneath. The whiri- 
wind'is formed by the meeting of different currents of air. When at the Island 
of Jiblee, on the coast of Arabia, he had had many opportunities of watching 
their formation and effect : when on the island they threw up columns of dust ; 
but, on striking the sea, they threw up columns of water ; but there was no doad 
aboye, and no cloud appeared necessary to their formation, as in the case of the 
ordinary waterspout. 

Mr. Lecky considered that electrical action was yeir apparent as the oaiue 
of waterspouts, for a mass of yapour, as the cloud would be, being possessed of 
one species of electricity, would naturally induce the other species in the surface 
of the sea, and the two species, in the act of uniting, would produce the pheno- 
mena as represented ; but how the cloud became electrified witn the single species, 
to the exclusion of the other, was, to his mind, a subject which requir^ elucida- 
tion. He also thought that there must be some yariation in the conditions of 
tension in the masses of yapour, which in one case produced waterspouts, in 
other cases such a discharge of electricity -as existed in the thunderstorm of that 
forenoon. Sandstorms in the deserts must also be attributed to the same cause, 
but under peculiar circumstances ; as two gentlemen present, confirmed theur 
occun;ence in a cloudless sky. He instanced an example of one, doubtless faith- 
Ailly illustrated in " Atkinson*s Tour to the Upper Amour " riyer in Siberia. 

Mr. Symons mentioned that some yery gooa illustrations of whirlwinds, ^bc, 
would be found in Dr. Btfddeley^s ** Whirlwinds and Dust Storms of India.*' 

Capt Toynbee called attention to the following quotation, as a proof of the 
height and force of whirlwinds oyer heated land : — 

" Over a large portion of the level tract the grass had been recently bunit, and * 
the ground was covered with its blackened ashes, which blew up into our faces 
as we walked along, and made us look like a set of sweeps. Numerous small 
circular whirlwinds swept across the plain, carrying up clouds of ash and dust. 
One of these of unusually large dimensions rose rapidly, not far from us, in a 
cylindrical form, somewhat resembling the smoke of a large fire. So like was it 
tnat it completely deceived a kite, which, flying towards it. rose up to hover over 
the supposed smoke, in order to pounce on vermin, started by the fire which it 
inferred was beneal^ This bira never made a greater mistake in its life, for 
the upward revolving current of air caught it, and with wins^ outspread, 
apparently unable to escape, upwards it went with great rapidity. Feeling 
deeply interested in its fate, I watched it until it became a mere speck, and then 
faded completely out of sight in the grasp of the whirlwind.**^ 

Mr. Cobb stated, in confirmation of the remarks of the previous speaker, that he 
had seen the masts of a small junk torn out by a whirlwind, raised by its action 
and apparently thrown out by the centrifugal force at a much higher level, all of 
which was occurring under a cloudless sky. 

Mr. Scott communicated the following newspaper extracts : — 

CuBious Phenomenon dubing the Gale. — Mr. M. Michelski writes, under 

date October 12th, 1877 : — " May I be allowed a little space in your valuable 

paper to state what I witnessed last night during the eale, and what remains to 

me yet, notwithstanding my inquiries, an unexplained phenomenon. I write this 

* Canoe and Camp Life in British Ouiana, by C. Banington Brown, Amoc. B.8.M. P. 267. 
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in the hope of elicitingjin explanation. I may premise that our house is situate 
about 150 yards from Wandsworth Common. After being awakened last night 
towards one or two o'clock by the noise of the wind, I was watching from my 
bed the motion of the trees near our bedroom window, when a sudden spark of 
light seemed to flash quite close past the window, almost grazing the panes of 
glass. The same phenomenon having repeated itself a few minutes after, I got 
up in the fear lest it might proceed &om a fire, but I could detect no trace of 
such. As I was still watching from the window the effects of the hurricane out- 
side, and on the point of retinng, I perceived distinctly on the road, 15 vards in 
front of me, a biul of fire rolling along, carried, as it were, before the wind, and 
disappearing among the trees. I felt thoroughly puzzled, and after. a lew 
minutes returned to bed, but did not go to sleep without noticing the passage of 
two more of these mysterious lights. On inquiring to-day 1 have ascertained 
that these same strange lights have been perceived by many people not only in 
the immediate vidnify, but on Clapham Common, and down about Battersea, an 
aiem of two to three miles, which s^ems to exclude the theory of these lights 
being sparks fi*om a house fire, or the like. Might they not ratlier be a meteoric 
fall, or possibly electric sparks ? " — London Daily Papers, 

Singular Ithenomenon at Lower Cumber. — ^A singular phenomenon was 
witnessed here on Wednesday night last, about eleven aVlock. A large fir tree, 
growing at the gatd of the church avenue, appeared all dotted over with twinkling 
utile stars, of a whitish-blue colour, whose rays shed a faint light for some 
distance around, and filled the surrounding atmosphere with an oppressive and 
disagreeable odour. These atoms of light in a short time united into a globe of 
fire at the top of the tree, of a brilliant green, and immediately rose into the air, 
wafted slowly by a slight breeze — leaving a trail of luminous matter behind it — 
towards the church tower, against which it struck, smashing the ball into atoms. 
A few very lar^e drops oi rain at this juncture fell, accompanied by a brilliant 
flash of lightnmg, and followed by a terrific peal of thunder, when the glittering 
sparks evaporated. — Londonderry Sentinel^ Junely 1878. 

The following Papers were read :~ 

" On the application of Harmonic Analysis to the reduction of Meteorological 
Observations, and on the General Methods of Meteorology." By the Hon. 
Ralph Abercrombt, F.M.S. . (p. 141.) 

• 

" On some peculiarities in the Migration of Birds in the Autumn and Winter 
of 1877-78." By John Cordeaux. (p. 157.) 

. 

The Meeting was then acyoumed. 
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Brisbane 
BroBsels 



Calontta • • . . 

Carlsrnbe •••• 
Copenhagen .. 

Craoow •• 

Edinburgh .... 

Finme 

Genera 

Greenwich .... 
Hamburg . •.• . 

Iowa ....•••• 
Leipzig 

Lisbon 

London 



Natural History and Anti- 
quarian Field Club • . 
General Begistiy Office. . 



Observatoire Boyal. 



t> 



It 



Soci6t6 Beige deG6ogra- 

pbie 

Meteorological Office ...... 

f> It 

Meteorologisohen Central- 
station 

Danske Meteorologis]ce 
Listitut 

tt II 
E. E. StemWarte 

Scottish Meteorological 

Society , . . , 

L B. Accademia di Marina 

• 

Soei6t6 de Geographic . • 

Boyal Observatory 

Deutsche Seewarte ...••.. 
tt It 

Weather Service 

Stemwarte 

Observatorio do Infante 

D. Luiz 

II 11 

»♦ i» 

General Begister Office • • 

It »i 
India Office 

Meteorological Office .... 



Proceedings. Vol. IV. N«. 1. 

Beport on the Vital Statistics, January 

March. 
Bulletin M6t^.orologique. 
Annales, July and August, 1877. 
Annales Mgt^orobgiques, Jannaiy 

February. 
Observations M^t^orologiqueB faites 

statiox^ intemationales de la Belgique 

des Pays Baa, December, 1877, and Janu 

ary, 1878. 
Bulletin, VoL n. Nos, 1-2. 



The Indian Meteorologist's Vade M< 
Parts L-n. By H. F. Blanford. 

Tables for the reduction of Meteorol( 
Observations in India. ByH.F. 

IX. Jahresberidit. 



Annuaire M6t^rologiqne. 1876, Part H. : 

1877, Part L . 
Bulletin M6t6orologique da Nord, March Z 

to May 81. 
Meteorologisohe Beobaohtangeo, 

to May. 
Journal, Nob. LL to LTV. . 



Meteorological Observations, Janoaiy 

April. 

Le Globe. Tome XVI. Livraison 4 ; 

1. 
Beport of the Astronomer Boyal to 

Board of Visitors, ^nne I. 
Wetterbericht. 
Monatliche Uebersicht der Wi 

December, 1876 ; November and 

ber, 1877. . 
Weather Bulletin, VoL I. No. 1. 
Meteorologisohe Beobaohtungen in 

land, 1876. 
Annaes. Vol. XTTT., 1876. 





io 




Besxmio das Principaes Obaerva^oes 
rologicas executadas durante o 
de 20 Annos decorridos desde \i 

Postos Meteorologicos. 1876, Parts I. aa 

Weekly Betum of Births and Deaths, ' 
13-25. 

Quarterly Betum of Marriages, Births 
Deaths, March 31st. 

The Meteorology of the Bombay 
dency. By C. Chambers, F.B.S. 
press. Diagrams and Maps. 

Daily Weather Beports. * 



OS. 




DONATIORB. 
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m 



d 

o •••••• 

aa 

ftlieri .... 



fork . . • • 



delphia •• 

le 

I ,' , 

Petersburg. 

jy 

ito 



MeteorologicAl Office • • • • 

n ff 

f« • 99 

ff «• 

tf >f 

Boyal A fliro iio m ieai So- 
ciety 

Boyal Institiitioii 

Boyal Society 

Science and Art Depart- 
ment •• 

Society of Arts 

Society of PaUie Ana- 
lysts • ••• 

Commission de M6t^ro- 
logic 

Sociedad Oeogr&fioa •••• 

Observatoiy 

Hinistero de Fomento •• 
t> tf 

SocietA Meteorologica 
Italiana 

Osservatorio del B. Col- 
legio Carlo Alberto .... 
fi ft 

ft tf 

Central Park Obserratory 
It ft 

Exposition Universelle .. 

Observatoire de Mont- 
sonris 

Observatoire National . . 

American Philosophical 

Society • 

ft »f 

K. E. Stemwarte ...... 

Osservatorio del CoUegio 
Bomano 

#f ft 

Ministero della Pabblioa 

Instmzione 

PhysikaUsohe Central-Ob- 

servatorinms 

Government Observatoiy. 
Physikalische Observa- 

torium ••••••• 

Magnetic Observatory • . 

•t It 

Observatoire de rUniver- 

Bite 

* 



Weekly Weaih«r Beport, Noe. 1-19. 
Honzly Beadings, June to September, 1877. 
MeteoTologieal Observations at Stations of 

the Second Order, 1876. Part II. 
Annnaire da Bnreaa des Longitudes .poor 

ran 1878. 
Annales de rObservatoire Boyal de 

Bmxelles, Tomes XXI. etXXIL 

Monthly Notices. Vol. XXXYIH. Noe. 5-7. 

« 

FroeeedingB, No. 68. 
Proceedings, Nos. 186 and 187. 
Conferences held in connection with the 

Special Loan Collection of Sciei^tifie 

Apparatus, 1876. Two Vols. 
Jonmal, Nos. 1823-1836. 
The Analyst, Nos. 25-27. 

Bapport, 1876. 

Boletin. Tomo H. No. 6; m., 5 and 6; 
IV., 1. 

Monthly Beoord of Besnlts of Observations 
in Meteorology, Terrestrial Magnetism, 
Ae,t November 1877. 

Bofetin, Nos. 12-27, 45-54. 

Mexican Contributions to the Bulletin of 
International Meteorological Observa- 
tions, February. 

Annuario. Vol. I. Nos. 1-14. 

Bullettino Meteorologico, 1877, Nos. 5-9. 

Osservazioni Meteorologiche, Februazy to 

April, 
n Padre Angelo Seochi. Commemorazione 

del P. F. Denza. 
The Ci^ Becord, No. 1440. 
Abst^ract of Begisters from Self-Beoording 

Instruments, March and ApriL 
La Nonvelle Soci6t6 Indo-Chinoise fondle 

par M. Le liarquis de Croizier et son 

ouvrageL' Art Khmer. Parle Dr.Legrand. 
Bulletin Mensuel, No. 78. 

Bulletin International. 
Proceedings, No. 100. 

List of Surviving Members, Januazy 18th, 

1878. 
Astronomisohe, mametische, und meteo- 

rolos^sche, Beoba<mtungen im Jahre 1877. 
Bullettino Meteorologico, October, 1877, to 

January, 1878. 
In Memoriam, P. A. Secchi. 
BoUettino Mensile, October and November, 

1877; January, 1878. 
Annalen, 1876. 

Meteorologioal Observations, June, 1877. 
Materialen zu einer Elimatologie des Kau- 

kasus, January, 1876, to April, 1878. 
Monthly Meteorological Begister, January 1 

to December 31, 1877. 
General Meteorological Begister, 1877.| 
Bulletin M6t6orologique Mensuel, Jane to 

October, 1877. 
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Vienna, 



Washington. 



Watford 



K. E. Centralanstalt fOr 
Meteorologie and £rd- 
magnetismns 

Oest^rreichiBche Oesell- 
Bohaft fiir Meteorologie. 

War Department. .•••... 



»> 



ti 



Natural History Society 



Beobaohtongen. Febraary to ApriL 



Zeitschrift. Nob. 7-18. 

Monthly Weather Beyiew, Febroaiy to 

April. 
Daily Bulletin of Weather Beports, with th 

Synopsee, ProhabilitieB, and Fm 

October, 1874. 
Transactions. Vol. L Part 9. 







Presented by Individaals. 



AvKinBon) A. ••*• •••••••• 

Beaufort, W. M., F.B.A.S. 
Blomefield, Bey. L., M.A. 
v^arif ijt% a . •...•• ....•• 

Chapman, T. A., M.D 

Donlop, W. H •■ 

Edlund, Prof. E. ••.•.••• 

George, Capt. C, FJELA.S. 

Qreayes, C, F.G.S. ..•••• 
i» •••••• 

I, •••••• 

}, ..*••• 

Hankinson, B. C • • 

Hann, Dr. J. • • • • • • • 

Harding, G • • • 

HUdebrandsBon, H. H. • • 

Hopkinson, J., FX.S. .... 
,1 . • • • 

Hoskins, S. E., M.D., F JLS. 
Jinman, G. •••#••••.... 

Kriimmel, Dr. 

Loomis, Prof. E. • 

Mackereth, T., F.B.A.S. . . 

Mansay, E 

Nicol, J., M.D 

Ormerod, Miss E. A 

Preston, Bey. T. A., M.A. 
Bedford, Bey. F., MX, 

F.B.S.E 

Sabine, General Sir E., 

F.R.S 



8.) 



100 
P. 



oi 



\ 



ige 



Bainfall at Gainford, Coonty Durham, 1868-1877. 
Meteorological Begister kept in India, 1860*1863. (MS.^ 
GalcB of Wind. 
Windstarkemesser mit Bobinson'echen HalbkogelBchalfl^ 

nebst elektrischen Begistrirapparat. Constmirt yon "^^ 

Schnltze. 
Beport of the Bainfall in HerefordBhire in 1877. 
BesnltB of Meteorological Obseryations made at 
* hill, Kilmarnock, in March. 
Becherehes sor PInduction onipolaire, P£leetricit6 

Bph6riqae et TAurore Bor^ale. 
Description of a Mercurial Barometer for the use 

Trayellers, filled by the Spiral-Gord Method. 
Meteorological Essays. By F. Arago. 
A Treatise on the Action of the Inertiffi in the Ocean 

By W. L. Jordan. 
Appendix to Howard*s Barometrographia. Part L 
Annnaire da Borean des Longitudes pour Pan 1875. 
Transactions of the Meteorological &)ciety of ICauxiti 

Vol. m. 
The Weather at Bed Lodge, Southampton. March 

May. (MS.) 
Ueber die Temperatur yon Wien nach 100 ja 

Beobachtungen. 
Ueber den Luftdruck zu Wien mit einen Nachtrag fi 

die Temperatur zu Wien. 
Memorandum on the diurnal Variation of Atmospheric 

Pressure at the Sandheads. 
Sur les Obseryations des nuages. Lettre an Oomit6 per 

manent international de m6t^rologie. 
Beport on the Bainfall in Hertfordd^, 1876. 
Meteorological Obseryations, Watford, for the year endinM^^^-*^ 

February 28, 1877. ^^ 

Meteorological ObseryationB, Guernsey, March to May. 
Winds and their Courses. Third Edition. 
Die Vertheilung der Begen in Europa. 
Besults deriyed from the Obseryations of the U.S. Signal^^^-^^''^ 

Seryice. Ninth Paper. 
Tenth Annual Beport of the Salfoid Meteorological Ob— 

seryatory, 1877. 
AperQUB nouyeaux sur les Causes et les Lois des 

et des TempdtCB; extraites des Voyages dto M. 

et traduis par B. Mansuy. 
Llandudno as a Health Besort. 
Pre-Instrumental Meteorology, contained in extracts from 

the Saxon Chronicle and Holinshed's Chronidea of 

England, Scotland and Ireland. (MS.) 
Wiltshire BainlaD, Januaiy to April. 
Besults of Meteorologicid Obseryations, SiUoth, May IS- 

lo. 

Contributions to Terrestrial Magnetism. No. XV. 



DONATIONS. 
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SilTer, aw 

BTmoiiB, G. J., F.B.8 

Tennent, B., FJELS.E. ! ! . . 

The Editor 

tf •.••••••...••• 

t» .■«•••...••••.. 

^^hitmore, J., M.D 

^oeikoif, Dr. A. 

2eQ9er, Frot E. W 



The Coloniee and India. Noe. 298-805. 

Symons's Monthly Meteorologioal Magazine, April to 

June. ' 

British BainfaU, 1877. 
Proposed Theoiy of the ProgressiTe Movement of .Baro* 

metrio Depressions or Storms. 
Academy. Nob. 309-321. 
Nature. Nos. 440-462. 
Sanitary Becord. Nos. 197-209. 
Telegraphic Journal and Electrical Beyiew. Nos. 124- 

129. 
Health and Meteorology of Marylebone, April. 
M6moire Bzplicatif poor les Cartes et Diagrammes de 

A. Woeikoff k T Exposition Universelle. 
Ueber den Ursprong und die Periode der Stiirme. 



QUAETERLY JOURNAL 



OF 



THE METEOROLOGICAL SOCIETY. 



Voim IV. No. 28. 



Ylil, Contributions to the] Meteorology of Natal — Observations taken at 
Maritzburg. By Bobebt James Mann, M.D., F.B.C.S., F.B.A.S. 
(Commimicaied by the Meteorological Conncil.) 

[BeoeiTed May 9th.— Bead June 19tb, 1878 ] 

Thb foUoiviiig tables contam the results of observations made at Maritzborgy 
the capital of the colony of Natal, during the years 1860-5. Observations 
for the two previous years (1868-9) were printed in extenso in the ** Fifth 
Nmnber of Meteorological Papers, published by authority of the Board of 
Trade " (1861). The observations for those two years have not, however, 
been included in the following tables, because a change was made in the 
position of the observatory (in March, 1859) to about five miles to the 
westward, rendering the observations for the two periods not strictly 
comparable. Abstracts, especially relating to temperature and rainfall of 
these periods, have also appeared in the '' Proceedings" of the Society. 

The observatory was situated in lat. 29"" 80' S, and long. 80^ 2' E, at an 
elevation of 2,095 feet above the level of the sea, and distant in a direct line 
about 40 miles from it. This elevation was determined by 90 simultaneous 
observations made with the standard barometer in the observatory, and with 
a marine barometer of Casella's, furnished by the Meteorological Department 
of the Board of Trade, and kept at the Custom-house at the port, estab- 
lished 6 feet above the average high tide. The two barometers were 
carefully compared by means of a very excellent mountain barometer. 

The observations were taken at the hours of 9 a.m., 8 p.m., and 9 p.m., 
local time. The standard barometer (Negretti, No. 818) was examined by 
Mr. Glaishcr, between May 18 and June 80, 1857, and certified as having 
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a correction for index error of + 0*014 in., and for capillarity + 0*018 in. 
These corrections, and that for redaction to temperature of 82° have been 
applied, but the observations have not been reduced to sea level. 

The thermometers employed were a maximum by Negretti and Zambia, 
and a spirit minimum of the Butherford-Negretti pattern. sBoth nm 
compared by Mr. Glaisher, and the corrections ascertained. The ordintfj 
thermometers were supplied by the Meteorological Department ci tlie 
Board of Trade, and had Eew certificates. The errors were insignificant, and 
corrections were not applied, being, in both instances, within the tenth of a 
degree. The thermometers were placed 7 feet above the ground on the 
wall of the house under a broad verandah, and only exposed to the cool 8£ 
quarter, sheltered from the hot NW and well isolated firom the walL This 
situation was adopted on account of the impossibility of getting regular 
readings in the open during the storm season. Careful comparisons of 
temperatures were however made, which left no shadow of doubt that daring 
the hot season the verandah temperatures were the best air temperatores. 
The heat at this time is so great, that all small structures in the sunshine, 
such as ordinary stands, get heated through and -through, and retain laj 
great radiating power. The monthly means of air-temperature have been 
obtained by a combination of the means for 9 a.m., 8 p.m., p.m., with 
the mean of the minimum, as a comparison of other inter-tropical observa- 
tions, has shown that this combination gives a result as nearly as possible 
equal to the true mean obtained from 24 -hourly observations. 

The funnel of the rain-gauge was 6 inches square, and was 6 feet above 
the ground, on an isolated pillar in an open space ; there being no buildings 
near, and the trees within range all round being kept down to a very low 
elevation, which in no instance involved an angle of 25^ with the horizon. 

The wind direction was recorded by true bearings, and the force estimated 
by Beaufort's scale (0-12). 

The following general remarks on the climate of Natal, at the elevation of 
2,000 feet above the sea, are based upon the observations which are 
summarised in these tables, and will probably be deemed a suitable 
introduction to them. 

The colony of Natal is not Very far removed from the tropical latitudes in 
which the southern trade-wind prevails ; that is, it is just outside the region 
where there is a constant and steady movement of the air from the south-east 
towards the north-west. The general range of the sea coast, — ^from SW 
to NE, — is also immediately across this direction of the southern trade. 
The consequence is, since the land gets more rapidly heated by tlie sunshine 
in the day than the water, that a very strong tendency to the production of a 
sea-breeze is established during the day. But such, a breeze is also from the 
SE, that is, it lies in the same general direction as the current of the 
trade-wind. 

The great geographical inclination in the atmosphere to flow toward fte 
north-west, which is hardly lost in the latitudes of Natal, is thus renewed, 
and reinforced by a powerful secondary natural agency ; and the sea-breexe, 
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as a matter of &ct, predominates oyer the land breeze in a very remarkable 
degree. 

The observations made at Maritzbnrg showed that even at that distance 
inland, the air moves from the sea inward over the land six times more 
frequently than it moves outward from the land towards the sea. This very 
remarkable prevalence of the sea-breeze determines the character of the 
climate of the colony, and fixes the laws of its rainfisdl and temperature. As 
a matter of course, more vapour is raised from the sea into the in-drifting 
mass of the sea-breeze in the hot season of the year than in the cold, and 
accordingly there is more water in the air to be shed upon the slopes of the 
land in that hot season, than there is at the opposite period of the year. 
The summer of Natal is for this reason a season of copious rain, and the 
winter a season of relative dryness, and on the same account, the summer 
is a time of abundant and frequent cloud, and the winter a time of 
preponderant sunshine. The summer is consequently cooler in a material 
degree than it would otherwise be, on account of the frequent prevalance of 
doud and the abundance of the rainfall ; and the winter has its temperature 
materially raised, from the constant occurrence of clear skies and bright 
sunshine. The mean annual rainfall at Maritzburg for the six years, 
1860-5, was 81*18 in. Of this amount nearly 28 in. came down during 
the six summer months of the year (October to March), and scarcely 
more than 2 in. during the four winter months (May to August). During 
each of the two intermediate months of April and September, 1*5 in. fell. 
The average fiEdl of rain for each month of the year, shown by the period of 
six years' observations under discussion, was : — 



Month. 


1 
In. 


Month. 


In. 


January 


4*189 

4'99» 
3256 

1*552 

1*114 

0*251 

1 


July 


0*165 

0757 
1*507 

3-5*9 
4*652 

5170 


^ftbrnaiy ,,,.,.,, . . , , 


Acunift 


March 


September 

October 


April 

May 


November 


Jnnfl 


December 







The largest monthly fall in this period was in the month of November, 
1860, and amounted to 8-951 in. 

The greatest rainfall that occarred in any of the twelve months of the 
year was: — 



Jannaiy ,. ^ 
Febmiury . . 

March 

April 

May 

Jmie ....•• 



Tear. 


In. 


1865 


6*910 


X864 


7*590 


1864 


5*040 


i86z 


2*024 


Z863 


2*945 


1865 


1*280 ; 



Month. 



Jnly , . , , , 

Aagnst 

September 

October 

November 

December . . • . . 



Tear. 


In. 


1863 


0747 


r86o 


1*342 


i860 


3087 


1863 


7*2i6 


i860 


8*95 « 


1864 


6235 
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The actual rainfiEdl for each year of the seiies concerned in these obserratioDB 
was : — 



Year. 


In. 1 

i 


Year. 


In. 


i860 
1861 
1862 


30*551 
22-613 

30*022 


1863 
1864 
1865 


34*659 
37340 

31*610 



In this series of years, the difference between the greatest and the least 
yearly falls was 14*727 in. ; the wettest, 1864, being 20 per cent, above the 
average ; and the driest, 1861, 27 per cent, below it. 

The exact number of days on which rain fell, reduced to, and estimated as 
an average, were : 



Month. 


No. of 
Days. 


Month. 


No. of 
Days. 


January 


16 
16 

14 
10 

4 

I 


July 


2 

5 

10 

16 

>7 
19 


February . . . , 


Auffust 


March 

April ,,,... 


September , . , . 


October 


May , , . . , , , , 


November « ... 

December •....••.•••• 


June .... .... ,,,,,, 







The general process of the rainfall in the wet season is, that a series of 
three, four, or five wet days occur, and that these alternate" ^ith a series of 
as many dry days. The rainfall on the coast is, on the whole, heavier than 
the rainfall on the hills at the height of Maritzburg (2095 feet above the 
level of the sea), instead of the reverse, as is so commonly the case in 
England. There are two obvious reasons in Natal for this peculiarity—in 
the first place, more rain as a rule falls on the coast than on the uplftQcis 
during the dry season of the year. But, in addition to this, every now and 
then heavy sea-storms occur, which deluge the coast ¥dth a down-poor 
that exhausts its chief force in its first burst on the land, and then grows 
rapidly less as it drifts inwards up the land slope. 

In fact, rainffdl is caused in Natal by two essentially distinct influences. 
First, by the development of storms, more or less of the character of 
thunderstorms, which most powerfully affect the inland districts and tb^ 
uplands ; and, secondly, by the occurrence of sea gales, which fall with mosi 
violence upon the coast, and the lands in the close neighbourhood of the sea. 

The mean number of thunderstorms for each month of the six years' 
series was : — 



January 
February 
March .. 
April .. 
May ....- 
June . . . . 



87 
7'o 

6*7 

5'o 
1-8 

0*2 



July 

August ... 
September 
October • , 
November 
December 



o'S 
1*2 
4*o 
80 
6-8 

95 
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The chances thus are that no thnnderstorm will he experienced at Maritz- 
horg daring the months of June and July ; hat that in each of the months of 
the wet season, extending from Octoher to March, something more than seven 
thnnderstorm days may ho looked for, or, in other words, that a thnnderstorm 
may he expected on the average every foarth day. As an actaal fact, 
however, storms generally occnr on snccessive days together, and then leave 
several days free. In the month of Octoher, it sometimes happens that 
storms occnr for six and even seven days in saccession. 

The greatest nnmher of thanderstorms that occarred at Maritzhorg in 
each month, for this period, was :— * 



Month. 



January 
Februaiy 
March . 
April . . . , 
May . . . . 
June ..., 



Year. 


1 
No. 

II 


1861 


1863 


II 


i860 


g 


i86z 


7 


1862 


6 


1864 


I 1 



Month. 



July 

August ... 
September 
October . . . 
November 
December 



Year. 


No. 


i860, 1863, 1864 


I 


i860, 1862 


2 


1865 


10 


1864 


14 


1863 


10 


1863 


14 



The sea-gale rainfalls in Natal are almost invariahly associated with a high^ 
barometric colnmn, whilst the thnnderstorm rains are as commonly connected 
with a low barometer. The reason for this is, however, perfectly obvioas. 
The sea-gales occar with a very strong and very strennoasly maintained 
sontherly wind, which, like the northern wind of the opposite hemisphere, 
means a cold, condensed, and therefore relatively heavy, state of the 
atmosphere. The thanderstorms, on the other hand, immediately follow the 
periods of largest rarefaction from heat, which are connected with a relatively 
light state of the atmosphere. If the movements of the colnmn of the 
barometer from day to day are traced down npon paper as a series of 
saceessive " waves," it is almost invariably found that sea gales correspond 
to the crest of these waves, and thunderstorqa rains to the hollows of 
depression which lie between the crests ; or, perhaps, more exactly to the 
points where the wave jnst begins again to rise after the lowest dip of the 
trongh. 

There is an almost constant diurnal oscillation of the mercurial column 
of the barometer, amounting on an average to 0'078 in. It is seen 
distinctly on thirteen days out of fourteen, and the exceptional days are 
simply those in which the barometer is rising so rapidly under a larger and 
more general influence, that the diurnal oscillation is more than compensated 
by it, and in that way masked. 

But, apart from these diurnal fluctuations, it may be further affirmed that 
the mercurial column is never stationary in Natal. It is continually moving 
boldly up or boldly down from day to day. 

These larger oscillations are brought about by the bodily and progressive 
transference of masses of air from place to place. The upper and lower 
strata of the air flow in antagonistic currents, but of those two currents the 
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lower comes from a cold zone of the earth and is comparatively heavy a: 
dense, while the upper comes from a warm zone of the earth and 
comparatively light and rare. When these two currents are at a nom 
or average relation to each other, the barometer shows a certain average 
mean indication of pressure. But if this medium condition is disturbed- 
one current encroaches unduly upon the other^ — the indication of t 
barometer is changed in a corresponding degree. When the upp 
north-west current encroaches on the lower, the column of mercury in t! 
barometer goes down. When the lower south-east current encroaches up< 
the upper, the column of mercury rises. 

Whenever the predominance of the north-west upper current prevails 
Natal to the extreme* degree, so that it actually reaches the surface of t 
ground and for the time displaces the lower south-easterly current, it is f< 
as a dry hot wind which parches everything it touches. This hot land-win 
when it occurs, is strong. Most commonly it is very strong, amonntii 
almost to a hurricane. It is always irregular and fitful, expending itself 
short bursts and gusts, and sweeping dense clouds of dust over the count 
as it continues. The hot wind blows most frequently in the months 
August, September, October, and November, and therefore it is, in soi 
degree, ruled by the march of the season. 

' The following table gives the mean, 9 a.m., 8 p.m., 9 p.m., and the highc 
and the lowest readings of the standard barometer at Maritzburg, for each ye 
of the series: — 





Mean of 












Years. 


9 a.m. and 
3 p.m. 


9 a.m. 


3 p.m. 


9 p.m. 


Highest. 


Lowest. 




In. 


In. 


In. 


In. 


In. 


In. 


i860 


27*908 


27-945 


27-870 


27948 


28*393 


27-429 


1861 


•909 


•947 


•870 


-952 


•393 


•392 


1862 


•860 


•900 


•819 


•902 


'401 


•419 


1863 


•899 


•936 


•861 


•947 


•362 


•369 


1864. 


•917 


•955 


•879 


•954 


•4»3 


•470 


1865 


27*922 


27959 


27-884 


27*962 


28-431 


27-342 



The mean pressure of the atmosphere during the six years was 27*903 i 
The highest reading during the period was 28-481 in. ; the lowest readi 
27'842 in. The extreme range during the six years was, therefore, 1*0! 
in. 

ly rises above 85^ in the shade in Natal, ev 

asoD, unless a hot wind is blowing. It th 

^ and 97^, according to the strength of t 

st hurricane occasionally prevails with( 

this is rare. The amount of humid 

ometers, when a hot wind is blowii 

isture. But on rare occasions, it 



The thermometer ve 
in the midst of 
mounts 
Ft 




Ma ^^ ^^ 



June ^<^ 
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SO great that the ordinary tables employed in reducing the obsenrations of 
the dry and wet bulbs do not suffice to give the indication required. 
The highest, lowest and mean temperatures in each year were : — 

Year. 

i860 
1861 
1862 

The average maximum, minimum and^ mean temperatures for each month 
of the year were:— 



Month. 



Highest. 


Lowest. 


Mean. 


Tear. 


Highest. 


Lowest. 


Meai 



97*1 

95*4 
952 



3>-4 
29*0 

320 



62*9 

62-9 

63-1 


1863 
1864 
1865 



946 

94-8 
97-6 



35» 
298 

34-8 


,0 
63-3 

63-3 
64*2 



January .. 
Febmaiy 
March . . 
April •• . 
May .... 
June • . • • 
July .... 
August .. 
September 
October .. 
November , 
December 



Average 


Average 


Mean 


Max. 


Mln. 


Temp. 











788 


647 


70-5 


78-3 


648 


70-3 


77*3 


62-4 


687 


73-« 


57-0 


638 


697 


487 


577 


667 


430 


528 


684 


441 


54*4 


711 


490 


58-6 


74-0 


55*1 


62*9 


74*4 


587 


651 


74-2 


593 


654 


77-6 


635 


69*2 



Q,^^e highest air-temperature recorded during this six-year period was 

. *^. This occurred during a hot wind on December 80th, 1865. The 

^^^8t temperature was 29°. The extreme range in six years was therefore 

*B, The mean temperature derived from this series was 63°* 8. 

-^^6 air- temperature in Natal is subject to frequent and sudden vicissitudes, 

^ these are more marked at Maritzburg and amongst the hills than they 



^ in the lower coast region. The great changes of temperature also occur 

^^^cipally between one day and the next, in the summer season ; but 

~^Ween successive days and nights in the winter season. The mean 

^perature of the day jumps fitfully up and down during the season of 

^^mer. The mean temperature of the day, on the other hand, moves 

^^nly along in the winter season, but there is then considerable diflference 

T^tween the temperature of day and night, and the daily range of temperature 

aooordingly large. The reason for this remarkable and interesting 

^^culiarity is the frequent intervention of the cooling influence of dense cloud 

^^4 rain in the season of summer, and the almost uninterrupted presence of 

^^r skies in winter, allowing the full influence of sunshine to tell upon the 

^^and by day, and the full power of radiation to come into play between 

^tuiset and sunrise. 
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IX. MeUorology of Mozujferpore, Tirhoot, for the year 1877. By 

Charles N. Pearson, F.M.S. 

[Received Febraary 12th.— Bead May 15th, 1878.] 

The year 1877 was an extraordinary one throughout India, and in tff ^JiJH 
district the anomalous character of the season was very marked* 

January was, after the 10th, unusually cloudy for the season, and aai^^ a 
consequence of this state of the atmosphere, the night temperature was ab<g >ve 
the average, while the day temperature was generally helow it; the £eJI of raE^ in, 
2*05 in., was above the average. There was a general fall of 1*65 in. on t he 

« 

12th, and the first north-wester of the season took place on the evening of 
the 81st, with small hail and 0*84 in. of rain. 

The first week in February was very unsettled, with cold cloudy weathi 
and frequent rain. On the 7th, rain fell continuously ; this was followed 
the 9th by a period of bright clear weather, with cold W wind and a vc 
low temperature, both by day and night, from the 11th to the 17th inclosii 
the night temperature fell on each night to 87° or 88°, and white 
occurred on several occasions ; this unusual cold was probably the result ^ 
a very hea\y fall of snow on the Himalayah Mountains, several feet of 8nc=^^ 
having fallen at Simla and Mussoorie between the 1st and 8th, whic:ff=^ ^' 
extending as it did to a very low elevation, and being succeeded by a bri: 
NW wind, caused a general refrigeration of the atmosphere. After the 17 
the weather was seasonable, but still cooler than usual ; altogether this 
the coldest month of the cold season, with a temperature lower than 
of January. 

March was seasonable, the day temperature much lower than in 
1876, the maximum temperature being 85°, whereas it was 97° in the previoi 
year ; showers fell on the 16th and 81st, but only 0*25 in. of rain 
measured. The rainfall for the quarter ending March 81st was 8*25 in. 
the showers at frequent intervals were beneficial for the cold weather cropi 
which yielded an excellent harvest. 

April was a dry month, only slight showers fell to the aggregate amount 
0*25 in. The first week was unusually cool, and the temperature remains 
generally relatively cool for the season, the maximum being 95°, against 1< 
in 1876. 

May was a variable month, with frequent short periods of warm and 
weather. This month was remarkable for an unusual fall of rain from SI 
on the 20th and 21st. It is unusual for rain to fall at this season, exoepi 
during storms from the NW, accompanied by violent wind, as also by thunde^^^^ 
and lightning. In this instance the rain storm approached from the 8£ ^ 
there was very little wind and neither thunder nor lightning. It was .gem 
throughout Bengal, in every station the same thing was remarked, viz. Um 
approach of the rain clouds from the SE. The fall was as large as 10 in. 
Gyah, and at some other places in Bengal; here only 0*82 in. fell, and as at 
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Motihariy in Chumparan, some 60 miles north-west of us, none fell, it is to 
be presumed this station was on the extreme north-west outskirts of the fall. 
A severe cyclone with heavy rain occurred on the Madras coast on the 16th 
and 17th, and it seems probable that this rainfall, which began in the southern 
parts of Bengal on the 18th and gradually worked its way to the north-west, 
was in some way connected with this cyclonic disturbance ; it is very unusual 
for the effects of a cyclone, unaccompanied by the storm itself, to be traced 
so far, but I can account in no other way for the extraordinary weather 
between the 18th and 21st of May. After a few days of calm oppressive 
weather, the usual conditions of the atmosphere were re-established, and after 
the 25th the usual storms from the north-west occurred at intervals. The 
total rainfall for May was 1*89 in. 

With June^ the extraordinary character of the season of 1877 may be said 

to have commenced. It was a month of great heat and drought, especially 

from the 9th to the end ; the 14th, 16th, 19th, 2drd, 29th, and 80th were 

periods of intense heat. The maximum temperature ranged on nine days at 

upwards of 100° in the shade, rising on the 22nd to 106^. Bain was greatly 

iieeded at the close. There was an exceptionally severe north-wester on the 

Ist, with 1-50 in. of rain, but no rain on any other day, except light showers 

on the 8th and 25th. The monsoon or rainy season is usually expected to 

66t in about the 20th of this month, giving relief from the great heat, but 

^hia year it failed to appear, and the heat was greater in the last half of the 

xnoiith than at the b^^inning. The rainfall for June was only 1*78 in. The 

Average of this month is 8 in., hence it will be seen that the fall in 1877 was 

Srreatly in defect. 

3?h6 first three days of July were marked by partial thunderstorms, which 

^^zxfliderably cooled the air, though they were hardly felt at this place ; heat 

^^^ in again on the 4th, and prevailed generally till the 18th ; during this 

'^^^^rval only 1*29 in. of rain fell, and on the 18th the earth was as dry as it 

^^^xally is in May. On the 6th, 7th, 8th and 16th, the temperature reached 

in the shade. On the night of the 18th heavy rain fell, and from this 

« till the end of the month the rainfall was general and heavy, amounting 

^*81 in. 

--August and September were characterised by great heat and drought. The 

of August was only 2*91 in., and of September but 2*50 in., or for 

two months only ^'41 in. In 1876 the fall in August was 14*59 in., 

in September was 28-01 in. ; after September 12th, only *08 in. fell, the 

was clear, except for partial electrical nimbi, the upper current was 

^^-^lished from the SW and W, and though the E current was still prevalent 

t the earth in this district, burning hot W winds blew throughout the 

^^i^jaub and North- West Provinces ; it was feared that the rains were over, 

that a famine worse than that of 1878, and extending over the whole of 

^^irthem India, would ensue. On October 5th, however, a sudden and 

^^Ttiarkable change occurred, and from that day till the 11th abundant rains 

'^U ; these rains were remarkable from the large extent of country over which 

^Qy fell. On the 6th, 7th and 8th, it is estimated that rain fell over an area 
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of couniry at least 1,000 miles in length, and of nearly the same distance 
in breadth. These rains completely changed the aspect of affairs throughout 
Behar and Northern India, and saved the country from fcunine, though rnnch 
of the rice on the high lands had beon irremediably lost before the rain fell, 
80 partial scarcity and high prices may be expected to prevail. The rainfall 
from the 5th to the 11th inclusive was 5*95 in., being considerably more than 
the &11 of both August and September, an occurrence, I imagine, unprece- 
dented or nearly so in the annals of India. After the 11th no more rain fell 

The month of November was remarkable for a very steady and high tem- 
perature for the season till the 29th, when a Aresh W wind brought in the 
cold; dews were heavy, but no rain fell. December was remarkable for great 
and sudden changes from cold to heat, and vice versa, the fall between the 
night of the 11th and 12th being as much as 15^ ; the period from the 12th 
to 17th was unusually cold, both by day and night; the 10th, llth, 19th and 
26th to dlst were warm for the season. On the 27th and 28th fogs 
prevailed. The weather this month was generally more cloudy than usual, 
and changeable ; there were.two showers of rain, one, a light one, 0*10 in., an 
the evening of the 10th, the other heavy, 1-06 in., on the night of the 29th 
and dOth ; this latter rain was much wanted for the winter crops, and will 
greatly benefit them. The total fall for December was 1*16 in. ; rain in this 
month is somewhat unusual, it does not generally fall before January. 

The total rainflEdl for the year was 29*00 in., being little more than half the 
average ; the year closed with far brighter prospects than could have been 
anticipated, owing to the opportune rainfall of October and December. The 
peculiarity of the year 1877, which so nearly caused the most disa8to>ns 
results, was the almost total failure of the rains of the SW monsoon over- the 
whole of Northern India. In Agra, the fall of rain till October was sot 
more than 8 in. Indeed, this district was almost on the extreme western 
confines of the monsoon, the weather in the adjoining districts to the 
west being perceptibly drier and hotter than in this. On the other hand, in 
Durbhungah, only 84 miles east, the rains were much more abundant than 
here ; the total rainfall at Durbhungah for the year was upwards of 50 in., 
and eastwards, throughout Bengal, the SW monsoon was highly favourable. 
But the rains of this year did not extend westwards beyond Behar. In the 
North- West Provinces and Punjaub the heat and drought were intense, killing 
the grass, and even scorching large trees. 

I may, perhaps, observe here that Madras after the month of August was 
favoured with abundant rains ; the NE monsoon from October to December 
was also characterised by a rainfiedl.that was even excessive : the year, there- 
fore, closed with cessation of famine and prospects of abundant harveets in 
Southern India. For position of instruments, and remarks on the district of 
Tirhoot, I may, perhaps, be allowed to refer to my papers on the Meteorology 
of Mozufferpore for 1875 and 1876. (Yol. UI. pp. 222, 410.) 
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^* On the Auroral or Magnate Cirrui. By the Bey. Sahubl Babbxb, 

[BaeeiTed April 12ih.— Bead Jone 19th, 1878.] 

^^m six or seven years ago a disctission took place in the pages of < Nature/ 
^^ to whether the Aurora Borealis wis ever yisible by daylight. Afler a 
SOod deal had been said on both sides, the question was, I belieye, finally 
^^^cided in the affirmative. Admitting the accuracy of the observations 
^^>t)iight forward, the evidence seemed to be conclusive ; and I do not desire 
^ the present time to raise this question again — but having contributed my 
^i^^ite in &vour of the visibility, or rather, of the daylight manifestation of 
*>i«gnetic force, I will merely add that subsequent observations have con- 
firmed the result then arrived at. « 

The subject of magnetic disturbances is, however, also interesting from its 

oonnection with certain forms of cloud, — especially that which has been 

teismed * Auroral ' or ' Magnetic ' Cirrus. The £Eu$t that atmospheric electricity 

has a powerful influence in the generation of several species of cloud, will 

pzx>bably be admitted by all who have observed the sk^ in stormy weather ; 

d this seems to be specially true of Cumulus and Cirrus. At the present 

my object is to note the occurrence of a symmetrical form of Cirrus 

CP^^i^ly known as Noah's Ark) in connection with a manifestation of the 

, on October 2drd, 1877 ; and I should be glad to know whether on 

occasion any other observers took note of the appearance. Such observa- 

ttoss as go to prove a connection between magnetic disturbances and the 

'V'aurions doud forms are very interesting, both with respect to those forms 

^li^mselves, and the supposed relations existing between the magnetism of 

earth and atmospheric electricity. Let us hope that the elucidation of 

laws bearing on the subject may become useful in weather forecasts. 

On October 28rd, 1877, after a close showery day, with occasional squalls, 

^ fiesh breeze sprang up in the evening, when the lower bank of low flying 

^^Uulus cleared away, leaving a zone or belt of linear cirrus running about 

^^^ and SSE. About 7.50 p.m., when I first observed this belt of 

^lond, the separate bands of which it was composed had a luminous ruddy 

'^^^^f and flushed faintly almost from end to end simultaneously ; not with a 

^^^^^Kuiing or wavy molion, as has often been observed in the case of that form 

^^ Aurora which converges near the zenith. The texture of these bands 

resembled that of the hazy cirrus, or, as Howard would say, cirro- 

, which is often the originating medium of the ordinary halo. In 

if there was a well-defined lunar halo when this observation was made. 

^^e bands of cloud were quite symmetrically arranged, and covered nearly 

**^o whole heavens. 

At 8.10 p.m, I took another observation. The bands of cirrus had be- 
^^me broader, and their tint was whiter : some had a pale greenish cast. 
4^ halo had grown very^distinct and had an unusually luminous appearance. 
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But the chief point to be noticed at this period is the fact that the dms 

bands had become more definite in form, and crossed the arc of the halo 

in such a way as to break its outline and destroy its symmetry. The 

irregularity of form resulting from the peculiar motion of the cloud particles 

seemed to be a positive indication, I may perhaps say a visible indication, 

that the particles were affected by the magnetic waves. A certain amount 

of irregularity in a halo is not very unusual when there is much cloud ; bat 

when the arc alters its form during a few moments' observation, as under the 

circumstances now recorded, we have a definite intimation that the refracting 

property of the ice crystals is disturbed by some abnormal force. The 

motion and flashing of the bands of cirrus were now so distinct as to leave 

no doubt as to the presence of magnetic action; or of some force acting 

almost instantaneously across the whole expanse of sky. The longer bands 

of cload were accompanied by shorter pieces that lay parallel to one another, 

and resembled in forni that kind of stratus which often precedes a gale :— 

the surface unbroken, and the ends tapering off so as to give a fish-like 

outline. This is the form of cloud which, when partaking more of the ciinu 

type, and when seen at a great elevation, gives rise to the weather proTorb, 

* Hen's scarts* * and filly tails make lofty ships * to carry low sails,* On this 

occasion these clouds seemed to flash out, or rather to be struck out instantly 

from end to end as by some force which condensed at once the invisiUe 

vapour lying in this particular form. The phenomenon may serve to remind 

us of an undoubted fact with regard to the genesis of cloud forms, viz. thst 

these may exist, not merely potentially, but actually in an invisible state, or, 

to put the case in another way, an aggregation of vapour or ice-particks 

may take place in a particular generic form, and remain invisible till a eerttfu 

degree of condensation is attained from the effect of external forces, the 

action of which may at any moment determine the visibility of the cloud hj 

affecting the polarity of its particles. And it appears highly probable, from 

such observations as those now recorded, that terrestrial magnetism eus^ 

this action upon cloud forms. We have to account for the flEtct oftt 

ordinary lunar halo rapidly changing its form under the influence of ma^mtU 

waves : that is, if we are justified in regarding the auroral currents as the 

result of magnetic action. In regard to the halo itself, it will scarce^ he 

denied that its origin is due to floating ice crystals, and the degree d 

distinctness and chromatic effect will depend npon the extent of congelation* 

As I have suggested in a recent noticef of these phenomena, the chtoges of 

form may be mach affected by a slight melting of the surface of the iee- 

particles. But whether the condensation and polarity of these particlee, in 

such cases as we are now treating, is affected directly by electrical or 

magnetic force, or whether these latter affect them by development or 

absorption of heat, is difficult to determine ; indeed, the relation or connection 

(which I take to be now demonstrated) may possibly be one of co-ordination 

* Soart? = BcratohingB. 

f Quarterly Joornal of Science, January, 1878. 
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merely, not of caase and effect ; the primary controlling force being, so to 
speak, external both to those of electricity and cohesion. As stated above, 
we have to account for the fact of ice-particles in the atmosphere altering 
their degree of congelation under the influence of auroral waves, and of 
doad forms altering their degree of visibility from the effect of the same 
force. 

These and kindred observations are interesting in their relation to the 
fbeory of Sir David Brewster, that the earth's magnetism is induced by the 
development of atmospheric electricity. If it be granted that terrestrial 
magnetism has at times a powerful action on the molecular movements of 
the watery atmosphere, is it not probable that there is also occasionally a 
force of attraction between the mass of the watery particles and the earth 
which they envelop ? And if a force of attraction, are we not justified in 
sarmising that there may also occasionally be a force of repulsion ? 



DISCUSSION. 

Rey. W. Clement Ley sent the following Note to the Secretary : — 
As a cloud observer, I ought perhaps to contribute mv mite to the discussion 
on this paper. A good many years ago I commenced an examination of the 
form and direction of cirrus bands and fibres, in order to discover whether there 
is or is not any connection between these and the arches and streamers of Aurora. 
I continued tins study for several years, with the conclusion that, for my own 
part, I could make out no such connection. The direction of the bands of cirri 
I found to coincide slightly, and but very slightly, with the magnetic meridian 
more frequently than to be transverse to that meridian ; but the mean direction 
of the bands is not coincident with the magnetic meridian, though it is 
a little nearer to it than to the transverse direction. The directions of the 
cirrus bands uudergo perpetual change ; and the directions are different at the 
same time over different parts of £urope, and even of the British Isles, as is 
abundantly proved by the returns of those observers who have been so kind as to 
send me observations on this subject. The directions of these bands are 
undoubtedly dependent upon, or at least connected with, the distribution of 
atmospheric pressures and currents. No relation has hitherto been pointed out, 
or is, 1 tJiink, at present discoverable, between the condition of the atmospheric 
currents and the auroral manifestations. The latter are associated with magnetic 
storms, as every one knows, which ** are not connected," so far as we can say at 

S resent, "with any known disturbance of the atmosphere®," whatever writers 
ke M. Paye may say to the contrary. The altitude of aurora, though very 
Tariously determined and probably very variable, is certainly vastly greater than 
that of the cirrus clouds. Therefore even if we admit (as I am not prepared to 
do) that the directions of the bands and fibres of cirrus are determined by 
conditions similar to those which determine the position of the arches and 
streamers of the aurora, we shall still expect no distinct relation to be traceable 
between the lines of the cirrus and of the aurora, for most cloud observers will 
have noticed clouds differing from one another by only one or two thousand 
yards in altitude arranged in bands which are far from parallel. 

On the other hand, I must admit that some good authorities have believed in 
the existence of the relation which I cannot trace. Especially I would call 
Mr. Barber's attention to an old paper in the Philosophical Magazine (for July, 
1853} by Mr. W. Stevenson, of Dunse, one of the most careful and laborious 
eloua observers, — a paper which contains the record of numerous phenomena similar 
to that which Mr. Barber describes. I must however express my belief, that the 
ao-called " auroral," " phosphorescent '' or ** luminous " cirrus, is simply cirrus 

* Airy Mafnetum, p. 904. 



194 QUABTERLT JOURNAL OF THB MSTEOBOLOOICAL SOCDSTT. 

through which auroral light is seen. I have on nine occasions seen an Aurora 
through a veil of Cirrus or Cirro-stratus, and on these occasions the pulsations 
of the Auroral light appeared as if proceeding from the cloud, though their 
source was in reality far more distant : the effect being very similar to that 
produced by lightning reflections rendering thin clouds temporarily lumiDoas. 
As for actually phosphorescent clouds, the evidence for their existence ii 
undeniably strong, but for roy own part, after cloud-gazing nearly every night 
of my life I have never been favoured with the sight of one, and therefore am 
driven to believe that the phenomenon is, in our regions of the globe at all events, 
decidedly exceptional. 

Mr. Whipple thought that the hypothesis of changes in the form of cirras 
cloud in the instance quoted by Mr. Barber, could be at once put to the proof 
by the examination oi the records of self-registering magnetical and electric^ 
instruments for that date. Disturbances of either of the elements, terrestrial 
magnetism or atmospheric electricity, were always indicated by these instruments. 
His own opinion was, that the air was much too dense at the low heights at 
which cirrus cloud and halo forming cr}'8tals floated, to enable the Auroral 
discharge to take place. He was also unable to think with the author, that 
there could be a sufficiently intense magnetic field of force generated by the 
action of terrestrial magnetism to alter the refractive properties of ice crystals, 
when it is considered how very insignificant the Earth's magnetic force at the 
time of its greatest intensity is, when compared with the intense forces Faraday 
was compelled to use in oraer to find out the relation between magnetism and 
light. 

Note^ June 21. An examination of the magnetograph and electrograph curves 
at the Kew Observatory, shows perfect absence of disturbance of either of the 
elements between 7 and 9 p.m. on October 23rd, 1877, and therefore it ia certain 
that no aurora occurred on that date. 



XI. Note on the Mean Belative Humidity at the Royal Observatory^ Onmwiek, 
By WiLLUM Ellis, F.B.A.S. 

[Beoeived May 9th.— Bead June 19th, 1878.] 

At the time when Dr. Tripe*8 paper ' On the Winter Climate of iobm 
English Sea-side Health Resorts** was before the Society for discnssioD, 
it occurred to me that it might be usefnl to determine the mean relatiTe 
humidity at Greenwich, in each month of the year, for those hours at idiidi 
the observers under the direction of the Meteorological Society make their 
observations, 9 a.m. and 9 p.m., and show the difference between the mean 
values at these hours and the true mean monthly values. Because the 
deviations at these hours at Greenwich might serve to indicate, for many at 
the Society's observing stations, the direction in which the corresponding 
values at those stations might be expected to deviate firom mean values, and, 
approximately also, the amount of deviation. The results are contained in 
the following table. They are derived firom the discussion of the photo- 
graphic records of the dry-bulb and wet-bulb thermometers for the twenty 
years 1849 to 1868, and are deduced from mean values of the dry-bulb and 
wet-bulb. Complete saturation is represented by 100. 

• Quarterly Journal, Vol. IV., p. 111. 
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-— Hmq MoDthl; DagTse of Hamidit; ftt the BotkI ObMrntoTj. Gnflnvioh, 
B dedaesd from ths photographio reeordi of the Di^r-Balb and Wat-Bolb 
"• '~i, for the Twenty Tltun iS^ to ig6S. 
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1 6 shows that at Oreenwieh the 9 a.m. value is amoller than the 
lammer, and larger than the mean in winter : calanm 6 shows that 
I. Talne is larger than the mean thronghoat the year, bat mnch 
a the mean in aommer : column 7 indicates that the mean of the 
d 9 p.m. yalnes deviates from the tme mean by nearly the same 
n each month of the year, being always too large. The mean 
valnea (colnmn 4) change little from April to Augast, and from 
a Febmary ; there is a great deorease between Fehniary and April, 
responding great increase between Angnst and October, the months 
and September having intermediate and nearly eqnal valnee. 
it proposed that the differences for Greenwich shoold be generally 
I oarrections to determinations made at other places at 9 a.m. and 
IT the corrections in any month would probably vary with different 

bamidity. But the differences indicate, as I have already said, 
way mean valneB at these boors at other stations may on the 
le expected to deviate from true mean values. As a matter of 
ve examined, though not with any great exactness, the monthly 

results deduced from the observations made at the Society's 
1 1876 and 1676, and find that the differences between the 9 a.m. 
m. lesnlts, in very many cases, agree nearly with those of the 

table. The valnes themselves, at many of the stations, appear, 

to be generally greater in these years than the corresponding 
1 valoes. 
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It may be nsefal to add for Greenwich the greatest and least numtUy 
values of humidity, found for each of the twelve months since observationi 
of the dry-bulb and wet-bulb thermometers have been made. For this 
purpose I have employed the longer series of results deduced from eye 
observations of the dry -bulb and wet-bulb thermometers taken several times 
each day, and corrected for diurnal inequality in the usual way. This 
series commences with the year 1841, but as the thermometer stand was, in 
the year 1846, shifted from the north to the south side of the Magnetical and 
Meteorological Observatory, the results for the thirty years 1847 to 1876 
only have been used. The numbers, as extracted from the volumes of 
Greenwich Observations, are contained in the following table, the mean 
monthly values for the whole period being added for comparison with those 
given in Table I. 

TABLB IL— Greatest, Least, and Mean Monthly Degree of Homidity at the Boyil 
Observatory, Greenwiob, as dedooed from eye observations, 1847 to 1876. 



Month. 



January . . . 
February , 
March . . . 
April ••••• 

May 

Jane 

July 

August 
September 
October . . . 
November . 
December . 

Mean 



Greatest 


Least 


Mean 


Monthly 


Monthly 


Monthly 


Value. 


Value. 


Value. 


92 


79 


86*3 


91 


76 


83-9 


90 


74 


• 8o*9 


86 


69 


78-0 


85 


63 


75*3 


81 


66 


74-a 


!3 


63 


74* » 


83 


65 


75» 


88 


71 


79-1 


93 


78 


86*3 


94 


81 


87-4 


9» 


78 


876 


• t 


• • 


807 



The numbers in the preceding table show that the monthly valoes of 
humidity at Greenwich vary considerably in amount in eveiy month of the 
year. The mean values generally closely agree with the mean valoei 
derived from the photographic records given in Table I. The general metf 
80*7 is precisely the same. The dry months in summer appear to be warm 
months, and the humid months cold, but in winter there seems to be 
no marked distinction, as regards temperature, between dry and hunud 
months. 

There is one point in the determination of relative humidity from obsern- 
tions of the dry-bulb and wet-bulb thermometers that should be bonie 
in mind, and that is the effect of small errors in the index correctioDfl* 
Should the corrections applied be so far uncertain as that, by a combination 
of errors, the difiference between the dry -bulb and wet-bulb thermometers 
could be erroneous by as much as 0^-5, this, at a temperature of 50^, maj 
make a difference of as much as 8 in the deduced humidity, more at 
lower temperatures, but rather less at higher temperatures. 



XLLIS — MSAH SBLATIVS HUMIDITT AT THE BOTAL OBgEBYATOBT, O&ESNWICH. 197 



DISCUSSION. 

Mr. Dines sud He was glad to corroborate the figures given by Mr. 
Ellis in his paper. At the time Dr. Tripe's paper was under discussion he had 
taken out all the returns he could find relating to Greenwich, and on plotting them 
together with those given in the paper, they agreed so nearly that they might be 
considered as one curve ; as far therefore as the figures went they might be taken 
as data. The only part of Meteorology he proposed to study was that con- 
nected with vapour, and he frequently took the dew point direct, twenty, or even 
fifty, times a day. In his opinion this part of the question was in the most un- 
satisfactory condition, and as the Fellows would not meet again for some time, he 
was glad to have the opportunity of stating his reasons for coming to that conclusion. 
Six years ago ^ he had remarked ** that whatever tables may be used, the dry and 
wet Dolbs could never be depended upon as giving more than an approximation to 
the dew point.*' He repeated that statement to-night, not with doubt or 
hesitation, but in the strongest language he knew how to use. Again, the 
figures in Mr. Ellis's tables were worked out from an open stand, and Mr. 
GKiaisher's tables the same, whereas the Society used a closed stand ; his opinion 
as to the difference caused by these stands was well known, and ho would not 
repeat it ; but the discrepancies due to other causes were so serious, that in 
discussing the question as to whether the stands made a difference of 1^ or 2®, 
they appeared to him to be straining at a gnat while they were at the same time 
swallowing a cameL He had two sets of dry and wet bulb thermometers 
precisely similar, by the same maker (Casella). On Monday last these were 
carefully mounted, and placed side by side in the different stands (4 ft. above 
the ground). In calculating the dew point from the two stands, they only 
differed 1^7, but the difference from the dew points as taken by his hygrometer 
"v^as 5°-9. Then as to the degree of Humidity (saturation == 100) the two stands 
diftered only 4-7 per cent., but if compared with that given by the dew point 
taken direct the difference was 14*3 per cent. On the day he had named more 
tiia.li ordinary care had been used, but it must not be supposed he had given them 
exceptional case ; he had many other days like it in his books, and only the 




•»Ooothly together : — On June 11th, 1877, with a difference of'^12® between the dry 
^^ci wet bulbs, the dew points only differed 0^*2, and the Humidity only 1*4 per 
^^ n t. Supposing Uie means for determining the dew point correctly at hand, he was 
?ox"ry to say Uieir difficulties were not over ; on some days it was almost 
^""^ possible to say what the dew point really was ; every puff of*^ wind seemed to 
^^Vkie charged with a different quantity of moisture, ana he had frequently seen 
^•^e dew come and go on his hygrometer, like a flash of lightning, 6° or 6° above 
^Hat would generally be taken as the dew point. Again as to elevation, 
^^^erally speudng the dew point was V to 2^ higher near the ground than at 
** ^. above it, and at 60 ft. high it was from 2® to 6° lower than near the ground. 
^^€r these remarks he need scarcely say that he agreed with their late 
^>^sident (Mr. Eaton) in doubting the advisability of separating the tension of 
^J^ air from that of vapour, and in giving the latter to three places of decimals, 
^^^ figures of which really meant that there was sufficient vapour above us to 
P^v-er the ground with water to a depth of 5 inches, whereas he thought (and he 
^^lieved he was not alone in his opinion) that one-third or one-half of that 
^'^ount would be nearer the truth ; but perhaps it was best to say they did not 
^iiow much about it He had forgotten to mention that on one evening in the 
•^^^ month there was a difference of 33 per cent, in the degrees of Humidity at 



r^iinin ou n. ox ine earcn mere was vapour enougn lo cover tne eartn with water 
^^ the depth of an inch, enough to saturate the air one hundred times over; 
^^ those wno believed in the correctness of the method now adopted, there was no 
^^Cape from this dilemma. He feared the whole thing was rotten to the core. 

• British AnooUtion Bqxnrt for 1872, p. 59. 



198 QTTABTEBLT JOUBNAL OF THS METEOBOLOOICAL BOGIXTT. 

Dr. Tripe agreed with Mr. Dines that the indications of the dry and vet 
bulb thermometers should not be too greatly relied upon, and for this reason the 
Society does not now work out the hygrometric deductions for every day from 
the observations at their stations, but calculates them from the monthly means. 
As they have the daily observations, they can in after years have the observatiou 
worked out correctly, when more accurate tables can be formed. 

Mr. Strachan said that there was one thing that might be said in fsvoxa of 
the hygrometrical results obtained by the Tables at present in use, and that wu 
that there was a marked agreement between the results for different adjacent 
stations. 

Mr. Symons thought that the results of the dry and wet bulb thermometers 
were very doubtful. 

Mr. Ellis remarked, through the Secretary, that it might be mentioned tint, 
although the factors used in determining the dew-point from observations of tfaldij 
and wet bulb thermometers will not, in every individud case, give the esa^ div- 
point as direct hygrometrical observation, they appear fairly to do so on tibe Sffenge; 
indeed, the factors are based on comparisons of the dry and wet famlb.diMP* 
meter indications with direct observations. Tyhatever, therefore, 'noigp jbt lb 
deficiencies, the wet-bulb thermometer, being in nearly nniverssl vse. tfiflliMlol 
be hastily discarded, at least until some instrument as ready and eSxAni^ iMu 
likely to be as generally used, is devised. The instrument gives m wM 
information which we do not .get, and which, at present, we are not likely to frf; 
in any other way. 



Xn. On a Method of sometimes determining ths amount of the Diumd 
Variation of the Barometer on any particular day. Bj the Hon. 
Ralph Abebgboicbt, F.M.S. 

[Beeeived April 24th.~Bead June 19th, 1878.] 

The method which has hitherto been nniyersally adopted, in treating oi the 
diurnal variations of the barometer, has been to take the mean yalne of ft 
large number of observations at each hour of the day, and to draw deduc- 
tions from the average amount of variation thus determined. 

In a former paper, the author has shown that the dinmal barometer 
variation is seen, from the inspection of barograms, to be always as it vere 
superimposed on the larger fluctuations of pressure due to the passage of 
cyclones, &c. Also, that the actual amount differs from day to day, and 
that it is from observation of the kind of weather which is associated 
with large or small variation that the cause of the variations will probablj 
be discovered. Hence the desirability of being able to measure, as in tbe 
barographio trace for July 2nd, 1877, shown in fig. 1, the aetnal amount of 
variation on any particular day. 

When the non-diurnal fluctuations of the barometer are ourred, it if 
manifestly impossible to separate them firom the diurnal variation, but when, 
as is often the case, the general motion of the barometer, as seen on » 
barogram, seems to be a straight line, either rising or falling or steady' f<ff 
any 24 consecutive hours, as in the barographio trace for July 2nd, 1877,^ 
shown in fig. 1, tbe amount of diurnal variation which overrides it can be 
determined very approximately by the following considerationB. 

* In this fig. the letters Ml M2, XI X2, refer to the Ist and 2nd minima and maiimi 
respectively. 
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i TB (fig. 2) repreeent « barograpbio trace for any 24 honrB — bkj from 
ght to midnight — where it is manifest to the eye, that a doable-headed 
U variation is superimpoBed on a etraigbi Ibe, which wonld represent 
ijpotbeUeal steady rise of Uie barometer if there were no diurnal 
ion. The eonditions of that line are evidently, that it shonld cut off an 
>n the diagram eqnal to the total preasnre of the day, and be as mnoh 
the trace at the Moond midnight as it was at the first midnight. 




draw this lino geometrioaUj — 

:d the mean pressure for the day, either with a planimeter, or from a 
ent number of measttrements ; and mark this height A on the noon 
ita, then it is evident, that any line drawn throngh A, which also 
ects the two midnight ordinates, eats off an area equal to the total 
ire of the day, and that tho line M|AM, where Tfi[,=^IUf| is the line 
red. 
draw the same line analytically — 

^ height of hjpothetieal line M, M, at any momtnt, 

^ mean pressore of 2i hours, 

^ OT height of trace at first midnight, 

IB Xfi „ „ second „ 



r 



k.-"^ 






ca 
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Ml M, = height of hypothetical line at first and second midnights respectivelj, 

= the time measured along OX, 

a == length of base OX when = 860°, 

d = diflference TMj or RMj, 

Then ^ ~ ^ + ^« ~ ^ = A = ^^ + ^> 

2 2 

Whence d and Mi M, are found, and the expression for the hypothetical line 

Ml Mi becomes — 

^ = Ml + (^2 — Ml) ^ ^^^ ^ ^gj^g barometer, 

a 

and Mj — ^ ^ — ?1 6 for a falling barometer. M^ 

a 

The difference between this expression, and the height of the trace g^ve^ 
the amount of diurnal variation at any moment. 

As to the value of the method, it is evident that its accuracy depends o^ 
the diurnal variation being the same at the first, as at the second midnight 
which is not always the case. The difference however, is always small, an 
the error at noon, from the nature of the point A is always very small ; an< 
for the same reason the 10 a.m. and 4 p.m. variations are always given wi 
great accuracy. 

Hence if the variations at any particular hour is under investigation, it i 
best to keep that hour as near as possible in the middle of the 24 ho 
which are selected for operation. 

Note added July. 

Allusion was made during the discussion on this paper, to a somewhai 
similar method suggested by Eamtz, which is quoted here in his own word 
— as given in the Quart. Journal Met. Society, Vol. m., page 180 — " If, 
therefore, at one place, hourly observations have been made for several years, 
and if for each month, the mean of the temperature observed at the sam< 
hour is taken, it is not strictly correct, if we consider these means obtaine 
to be such as belong exactly to this day ; but we have in the numbers found 
on the one hand, quantities belonging to the daily period, and on the othe 
hand, the variation which corresponds to the march of temperature from th 
end of the previous to the beginning of the following day. If we draw thi 
yearly temperature curve firom many years' observations, the portion which 
corresponds to April is nearly a straight line, therefore the temperature rises 
from one day to the following by about the same quantity. If, then, 
according to these observations, the 1st May was 6° warmer than the 
81st March, the mean of each day would be about 0^*2 warmer than the 
previous day; if we distribute this over the hours, each would take 

z. = 0^*0088 ; if the hours are reckoned from 1 to 24, indifferently as to 

which hour 1 corresponds, the 24th is, owing to this circumstance, 0^*19 
warmer than that indicated by 1, and in a strict calculation of {he period 
regard must be paid to this change in each individual calculation.** 




— » 
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The above method is correct where aTerages are used, which give the 
level of variation ; and in general idea is the same as the method employed 
in this paper. Still, the author believes that there is a certain amount of 
Qoveltj in the paper, as it is the first attempt that has been made to 
determine diurnal variation from observations of a single day, and to 
dispense altogether with the use of averages ; and secondly, that there is 
some novelty in the method of finding the level of variation by the condition 
of the quahty of the areas TOXB, and M^OXM^ (Fig. 2, p. 199.) The mean 
pressure for the whole day is only used as a convenient geometrical method 
of finding the total area MiOXM,., and it would be very easy to give an 
analytical expression for the position of the line MiM, in which the mean 
pressure for the day did not appear. 



DISCUSSION. 

Mr. Stmons said, that it might be convenient to mention, that a vei^ similar 
method to that described by Mr. Abercromby, would be found m Major 
Williamson's work **0n the use of the Barometer on Surveys and Recon- 
noissances.'* (New York,' Van Nostrand & Co., 1868.) 

Mr. C. Harding quoted Kamtz as an author who calls attention to a method of 
obtaining the correct diurnal range from observed values, and stated that he himself 
had used the method very greatly, with what modifications might be necessary. 
He explained the methoa, and remarked that he believed it would give the same 
results as those to be obtained by the method described by Mr. Abercromby. 

Mr. Strachan said, that the methods mentioned by Mr. Abercromby and Mr. 
Harding were practically the same. He could not understand how it would be 
applied when the barometer was falling during part of the period, and rising or 
stationary the other part. He thought it best to give the averages exactly as 
they were struck, without applying any correction whatever, but Mr. Abercromby*8 
geometrical solution was certainly novel and ingenious. 

Mr. Abercromby had never seen Kamtz's method, which had been alluded to 
by Mr. Hardine, but from what he could gather from the cursory explanation 
given, he thou^t that it was something like the method described in the paper. 
With regard to Mr. Strachan's inquiry as to the manner of ascertaining whether 
the barometer was rising or not, or whether its motion was sufficiently straight 
to measure, that could only be done by looking at the trace, and must rest with 
the judgment of the observer. 



Xm. On the relative duration of Sunshine at the Eoyal Observatory , Green^ 
wichf and at the Kew Observatory, during the year 1877. By G. M. 
Whiffle, B.Sc, F.B.A.B., F.M.S., Superintendent of the Kew Obser- 
vatory. 

[Beceived May 81st.— Bead June 19th, 1878.] 

The Meteorological Council having been favoured, by the kindness of the 
Astronomer Boyal, with an abstract of the observations of the duration 
of sunshine, made at the Boyal Observatory during the year 1877, 1 have 
been requested by Mr. Scott to institute a comparison between them and the 
eorresponding observations made at the Eew Observatory. 

The results at Greenwich were deduced from records obtained by the 
instrument described by Mr. ElUs in his paper read before the Society on 
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Judo 2(Hh, 1877. (See Vol. m., page 460.) Those at Kew wen nuda 
with the modified form of the matrnment described by Mr. Scott in tbo 
Qnarterl; Journal, Tot. Ut. p. 19. 

As alrcaJy staled b; Mr. Ellis, the registering material employed tt 
Greenwich was not the aame tbronghout the year, bat the white oardboanl 
which was used from Janaary let to Febraarj 26th was abandoned in tarmir 
4rf blackened cardboard, this in tnm being snperseded bj blackened millboaid 
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on April lOth. At Kew the buff, coloured cardboard has been retained 
dorizig the whole period. 

Table I. gives the amount of sonshine observed at Greenwich for every day 
in the year side by side with the corresponding amount measured at Kew. 

In Table 11. the monthly totals of the previous tables are compared. The 
totals show that for the whole year the excess in the number of hours the sun 
shone at Eew over the number at Greenwich amounted to 170*8. 

TABLE XL— Monthly Totals. 



Months. 


1 


Eew. 


Greenwich 
— Kew. 


Months. 


• 


Kew. 


Greenwich 
— Kew. 


January .... 
Febroaiy .... 

March 

April 

May 

Jane 


hoars. 
187 

36-4 

993 
71*8 

147*1 

267-1 


hoars. 

387 

72*5 

101*1 

749 
140*5 

223-2 


hoors. 

— 20*0 

—36-1 

— 1-8 

— 31 
+ 6-6 

+43*9 


Joly 

Aogost 

September .. 

October 

November .... 
December .... 


hoars. 
167-3 
158-6 
105-6 
loi-i 
566 
27-0 


hoars. 
183-5 
2037 

»33'3 
120*2 

81-3 

54*5 

1427-4 


hoars. 

-l6*2 

— 45'i 
—277 

— 19-1 

—24*7 

—27-5 


Year 


1256-6 


— 170-8 



It will be seen, however, that Eew is not always more sunny than 
Chreenwich, for in the two months. May and June, the latter place was 
favoured vrith the greater amount of sunshine. A comparison of the values 
day by day indicates! at once that the differences are not due to instrumental 
causes, for in that case it might be expected that the excess would always be 
in one direction. A probable source of the variation suggested itself in the 
directum of the wind, and, therefore, the observations have been distributed 
into nine columns, accordingly as the wind blew during the whole or greater 
part of the day from a fixed point of the compass, or was variable in direction. 
The detailed tables are not given here, but the following are the totals for each 
direction: — ^ 

TABLE ni. 



Wind blowing 
from 


Greenwich. 


Kew. 


Wind blowing 
from 


Greenwich. 


Eew. 


N 
NE 

E 
SE 

S 


hoars. 

547 
82-3 

159-6 
29*2 

Z22-5 


hoars. 

777 
91-4 

129*8 
x8*9 

131*1 


SW 

W 

NW 

Variable 


hoars. 

3570 

3032 

873 

33-0 


hoars. 
382-1 

3757 
1657 

33-6 


Totals.... 


1228-8 


Z406-0 



This table is represented as a diagram in Fig. 1, where the number of 
hours of sunshine are laid off on lines representing the direction of the wind. 



2(M 
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tnd their eitremities joined. Taking the mrea of the closed figorea so fimncd 
to represent approximately the total number of boors of goiiBhine doriogtbt 
year, the area of the circle drawn ronnd them repreaentB &pproiiiiiaMf tb 
time daring which the son was abore the horizon for the period. 

Fio. 1. 




Dniation ot SnnihiDe distributed aoMrding to the direeiion «t the "Wai. The tm 
of the circle TepreiSDtf the total nnmber of hours dniiug whioh the sim mi 
above the borison. 

The difierences in Table IH. and also in the figore show a decided effect 
produced by the wind's direction, bnt as the relative freqaencj varies in the 
case of each wind, with a view of obtaining the tnie proportion, wa have 
aipressed in the following table the Kew results as percentages of Oreenwich.* 

TABLE IV.— Qieenwieh = 100. 



Wind. 


Eew. 


Wind. 


Eew. 


K 

KB 
E 
BE 


St 
6S 


B 
SW 

W 
HW 


107 
107 
124 
189 


Variable loi. 



The above exhibits most clearly the effect of the position, with reapeot to 
the metropolis, of the two observatories. Oreenwich, lying to the aoath-east of 

*Tbe totala dijiet alightl; from thoae given in Table It., certun iaju cl donbttd 
leoord having been ttiQolt ont on both aides. 
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the ehief part of London, and haTJngftlao large mana&ctaring eatabliahments on 
its northern side, is greatly shaded by elood, probably in a great measore due 
to smoke, idien the wind blows from the W, NW or N, whilst Eew, whidi 
is mtoated to the west of London, and is remote from fiietories and shipping, 
eigoys a larger percentage of sanahine with those winds. Yfiih winds 
from the NE, 8 and 8W, Eew has but slif^t adyantage over Green- 
wieh, the percentage bemg respectiyely 111 and 107. With E and 8E 
winds the London smoke is driyen over Eew, and its presence in reducing 
the transparency of the air is erident in the diminished amount of son 
recorded, the quantities being only 81 and 65 per cent, of those registered at 
Oreenwich. The latter percentage for 8E wind, being virtually derived from 
only two days* observations, must not be taken as conclusiTe. 

¥lg. 2 (p. 206) shows the relatiye amount for Eew for each direction, the 
circle representing Greenwich as unity. 

'With a view of determining to what extent this distribution of sunshine is 
influenced by the material used at Greenwich for registration, the following 
three tables have been drawn up :— 

TABLB V. 
Register Sllpe— White Oardboard. 



Wind, 


Greenwioh. 


Eew. 


N 

NE 

R 
SK 

8 
8W 

W 

NW 

Variable 


hoars. 

37 
o 

o 

o 
8i 
1-9 

21-3 

8-9 

o 


hoars. 

9*3 
o 

o 

o 

97 

6-5 

41^ 

32'o 

o 


Total 


44*9 


99t 



This table shows a great preponderance in favour of Eew, the total being 
doubled. The chief part of this must undoubtedly be due to the instrument. 

TABLB VI. 
Begisier Slips at Greenwieh— Black CardboanL 



Wind. 


Greenwieh. 


Eew. 


Greenwieh =100. 
Kew. 


N 

NS 

S 
SB 

S 
8W 

W 

NW 

Variable 


hoars. 

14*5 

S'4 
0-6 

6*6 

43'o 
«4-3 
29-3 


hoars. 
16*9 

0-6 

*7 
40-3 

i6*3 

26*9 

i4'o 

11-3 


116 

. . 

41 

94 

114 

9« 

«55 

«33 


Total 


131*2 


1 31-8 


! 



insw axRix8.~yoL. it. 
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From this table we see that with these Tegtstera the resalts are accords 
on the total, and the percenlages indicate generullj the Bune distribaticHx 
clond with wind. The percentage with Tomhle winds, however, would ap£k« 
to ehow^a balance is favoar of the Eew r^'ster. 




BelatiTfl amoont of Smuhine at QrMDwioh daring I87T. 



In the nert table, which inclades all obBerrationB since April, 
percentages follow closely those of the mean table. 

The difference nnder variable winds wonld neverthelesB seem to pconl 
that the Greenwich slip is somewhat better for burning than the Enr c 
hence all the valnes of the latter may be aasomed to stand a email qnan-' 
too low. 



BegiBterSl 



Tnnd. 




Eew. 


OtMnwieli = i<«.| 
Eew. 


N 
HE 

B 

SB 
B 

SW 

W 

HW 

Vamble 


bonn. 
36-s 
7*-9 

'lit 
71-3 

V, 

US 


honr«. 

8ri 
3S9'J 

JOT* 
119-7 
*»'3 


141 
"4 
Sa 

7a 

III 

«7« 
9" 


Tota 


..051-6 


l'74'» 


" 



In Table Till, the totals of Table III. aie each divided hj the 
days of obserration, giving the average daily dnration of 
wind direction. 
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TABLE Vin. 
'age daily dmation of Saniihine under each Wind Direction. [From Table III.] 



Wind. 


Greenwich. 


Kew. 


Wind. 


Greenwich. 


Kew. 




hoars. 


honrs. 




honrs. 


hours. 


N 


2*5 


3*5 


SW 


3-8 


4*1 


NE 


2*9 


3*3 


W 


3-8 


4-8 


R 


57 


4-6 


NW 


2*0 


3*9 


SE 


3-6 


2*3 


Variable 


3-0 


30 


S 


2-6 


2-8 









PROCEEDINGS AT THE MEETINGS OF THE SOCIETY. 

May 15th, 1878. 

Ordinary Meeting. 

Chables Greaves, M.Inst.C.E., F.G.S., President, in the Chair. 

LFRED John Henry Crespi, B.A.. M.R.C.S., Lundy Island, InstoWjN. Devon; 

ev. David Lamfluoh, The Hill, Langport ; and 

isB Emma Anne Dymond, 3 Manston Terrace, Exeter, 

) balloted for and duly elected Fellows of the Society. 

lie following Papers were read : — 

On the Daily Inequality of the Barometer."* By W. W. Rundell, F.M.S. 

Meteorology of Mozufferpore, Tirhoot, for the year 1877." By Charles 
^EARSOM, FrM.S. (p. 186.) 

»te on the Great Rainfall of April 10th to 11th, 1878, as recorded at the 
Royal Ol?servatory, Greenwich.* By William Ellis, F.R.A.S. 

eemed to me that it might be useful to communicate to the Society some 
iculars concerning the great rain of April 10th to 11th last, as experienced 
le Royal Observatory. 

ain commenced to fall on April 10th, at about 5 p.m., and, according to the 
registering gauge of Osier's Anemometer, fell moderately until shortlv after 
night : the fall then became more rapid, and, excepting a little slackening 
I after 7 a.m., was most rapid from 1.40 a.m. to 9.25 a.m. of April 11th, 
reen which times (by Osier) 1*75 in. were recorded : the rain during this 
od was remarkable for its steadiness, about 0*25 in. being regularly recorded 
ach hour (by Osier) with scarcely any variation. After 9.25 a.m. the rain 
lerated somewhat, but continued to fall more or less violently until 1.40 p.m. 
following are the particulars of the fall, as given by the several gauges 
tted in different positions at the Observatory ; that obtained from the gauge 
ly established on the Police Ship * Royalist ' being also added : — 



• This Fapw will b« printed in th« ntzt No. of tho Qnarttrlj JoomAl. 
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uteet 


SI 
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1878. 
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In. 
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Tn. 


Tn. 


In. 


In. 
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1-189 


i-4a> 


















aQdApr.iith.r. 


op.m 


o-4«. 


0-4.74 


0-+21! 


064= 


"■504 


053! 






1-411 




1-314 


»7S+ 


1-775 


3814 


1-400 






No. for relcrenM 1 i ' 1 


3 ' 4 


, 


7 1 






Direc 


tionot 


Wind, 


E toE 


SB, 







The Kinoutit of rain registered at the 'Royali«t* ii OBaallj leM than (lul 
recorded on the ground at the Uoval Observatory. 

I thought that it trould he interesting to contrut the preceding tenilU 
with thoBe of the great faU of 1867 (July 26), and I add herewith tbe 
particDlars of that fall. 

Tbe ' No. of K&uge ' refers to the numbers at the foot of the preceding 
Uble:— 



1867. 


No. of Gauge. I 


> 


3 


3 


4 


S ! 6 


7 


Between ;nl7 >5tb, midni^t, and 


In. 
r!j8 
0-O44 


In. 
"■9J> 
O-0S3 


in. 
a-113 

0-136 


In. 
J-6I7 

0-396 


In. In. 
r8o6 i-i!l 
0-J84 0-4J3 




Brtween July 16th, 1 40 p.m., and 




Totri ..1 1-881 


.-984 


2-4S8 


5-013 


3-190 1 3-666 





elevationi are as follows :- 



Te». 


No. of Oaoge. 1 


I 


> 


3 


4 


5 


6 


7 


1867. 


SI 


S4 


., 


I> 


87 


100 




**r*- 


86 


94 


s> 


f 


9! 


100 


■! 



Direction ol Wind, NB to N. 

In the 1667 fall, the rain ceased from 10 a.m. on July 26th until 1.40 pja.; 
bnt in 1878 the fall waa continaoas. 

It will he remarked that on these occasions the direction of the wind wal BOt 
Teiy greatly different, N£ to N in 1867, and E to ENE in 1878. The velod^ 
was generally somewhat under or somewhat over 15 miles per honr, excepting Ot 
tiie afternoon of July 26, 1867, when it reached 25 miles per honr. Bnt wmltt 
the fall at different elevationi varied considerably in 1867, then waa com- 
paratively little variation in 1876. Calling, in each case, the total amomit 
OBeended by the gauge No. 6 (on gronnd) ^ 100, the ratios at the difEennt 
LS foil 
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Considering the general similarity of the wind, these differences seem 
remarkable. And the two separate measurements made in each fall show that 
the distinctive characteristics, 'of near equality in 1878 and great variation 
in 1867, are generally maintained through each fall. 

The very small amounts registered at the higher elevations in the second 
portion of the 1867 fall may be due to the higher wind already noticed. 

In regard to the comparative magnitude of the two falls: — In the 1867 fall, 
3 183 in. were recorded by the ground gauge in 10 hours. In the 1878 fall (as 
already mentioned), 1*75 in. were registered by Osier's gauge in 7h. 45m., out of 
a total fall by Osier of 2*423 in., or 72*2 per cent. If the proportion were the 
same at the ground gauge, we should have 2*824 in. X 0*722 = 2*039 in., for the 
fall on the ground in 7h. 45m. in 1878, against 3183 in. in 10 hours in 1867. 

The receiving surface of the gauge No. 1 is rectangular, 10 inches by 20 inches : 
those of the other gauges are circular ; the diameter of No. 2 = 10 inches ; of 
Nos. 3, 5, 6, and 7 = 8 inches ; and of No. 4 = 6 inches. 

ADDENDUM. 

Since the preceding Note was communicated to the Society another instance 
of somewhat remarkable rainfall has occurred. The particulars are as follows : — 

Rain commenced to fall at 5.30 p.m. on May 7 (1878), and continued falling 
until 9.30 a.m. of May 8. The amounts registered in the various gauges are 
given in the annexed table. 



1878. 


No. of Gauge. 


I 


2 


3 


4 5 


6 


7 


May 7th. 
5.30 to 6. pan, 


In. 

0*076 
0*250 
0*250 
0*250 
0*250 
0*212 


In. 


In. 


In. 


In. 


In. 

• • 

• • 


In. 

• • 

• • 

• • 

• • 

• • 


6. ,, 6.1 < ,, 




6.2X „ 6.28 „ 




6.28 „ 6.?o , 




• • 

• • 


6. so ^9 9, „ •••. 

Total to 9 p.m. .... 
May 7th, 9 p.m., to May 8th, 
0.10 a.m 


1*288 
0*312 










1*394 

• • 

0'±2d. 


• • 

• • 


2f* J .■»•■•. *•••••••.••.••• ••.••• 


>» •r^^r - • 1 


Total 


x*6oo 


1*632 


173s 


1*931 


1*846 


i*8i8 


i'03o 


Batiof (Ground Gauge = 100.) . . 


88 


90 


95 106 


102 


100 


57 



Until 2 a.m. of May 8 the wind was variable between NW and NE : it then 
settled about W. 

At 6 p.m., when the heaviest part of the fall began, the wind was NW, 
oban^g gradually to N£ by 6.50 p.m. 

It 18 thus seen that by Osler^s self-registering gauge (No. 1), of the whole 

quantity registered 0*50 in. fell in 13 minutes (6h. 15m. to 6h. 28m.), and 1*00 in. 

1394 
in 50 minutes (6h. to 6h. 50m.), equivalent to 1*00 X x^tqqi or 1*082 in. in 50minute8 

at the ground gauge. 

The great difference observed in this case at the * Royalist ' (gauge No. 7) is 
probably due to local variation in so rapid a fall. 

From the commencement of the ram until 9 p.m. the velocity of the wind 
averaged about 5 miles per hour ; between 9 p.m. and 2 a.m. it varied from 
1 or 2 to 5 or 6 miles per hour, and after 2 a.m. averaged about 11 miles per 
hour. 

It may be desirable to state more accurately than is done in the preceding 
Note, the velocity of the wind in the other cases of great rainfall (1867, July, 
and 1878, April). Between 1867, July 25, at midnight, and July 26, at lu a.m., 
the velocity averaged 16 miles per hour ; between July 26, 1.40 p.m. and 10 p.m., 
it averaged 23 miles per hour. Bctwee 1878, April 10, 5 p.m. and midnighti^ 
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the velocity averaged 17 miles per hour, and between midnight and 9 am. 
of April 11 averaged 14 miles per hour : afterwards the velocity diminished 
gradually, being at the end of the rain, at 1.40 p.m., about 9 miles per hour. 

The particulars referring to the heaviest portion of each fall are, for the 
purpose of contrast, collected in the following table : — 



Period of heaviest fall. 



1867. July 25th, midnight, to ) 
July 26th. 10 a.m. | 

1878. April nth, 1.40 a.m., to i 
9.25 a.m ) 

1878. May 7th, 6 p.m., to ) 
6.50 p.m I 



Amount collected 



At Osier, 
No. I. 



In. 
1*838 

1750 
1*000 



On 

Ground 

No. 6. 



In. 
3183 

1*039 
i*o8i 



a 

11 



u 

.*• o 



A 



58 

86 
9a 



Wind. 



Direction. 



(Varied between) 
\ NE and N. / 
( Varied between \ 
\ EandENE. ) 
( Varied between ) 
\ NWandNE. i 



h 

9 



9 

9 
> 

< 



16 

5 



** Observations of Sea Temperature at slight Depths." By Captain WabbM 
F. Caborne, F.M.S. (A Letter to Captain II. Toynbee, F.R.A.S.) 

I HAVE to inform vou that shortly after leaving Plymouth I began tsking 
ol^servations with Slessrs. Negretti and Zambra*s Deep Sea Thermometer, 
the instrument at the time working well ; and annexed will be found the results 
obtained. Before commencing to record temperatures, I invariably soaked the 
instrument for some time, and compared it witn one of the surface thermometers, 
never using it until the two agreed. This I found to be very necessary, as woo4 
being a non-conductor of heat, the shield took some time to lose the temperature 
which it had previously attained, and until such temperature had been lost the 
readings were incorrect. It was likewise my custom to repeat the process of 
comparison upon concluding my observations for the day. 

On October 8th, 1877, 1 found that the mercury in the tube would not unite, 
and that in consequence the thermometer was useless. At the time I was unab|0 
to account for this, and I was much puzzled, more especially as it was in 
thorough working order when last used on 15th September. During the 
intervd that had elapsed between the two dates, the instrument had been 
lying in a jlit position ; it will be seen that the mercury breaks when the 
thermometer is lying flat. 

Upon arrival at Wellington, I consulted with Commander Edwin, R.N., the 
Government Meteorologist, and he, like myself, could not understand what was 
the matter, but we agreed that it might be a good plan to hang the thermometer 
balh doum for a few days, which was done, with a favourable result, as the 
mercury apjain united. When the column of mercury in an ordinary thermometer 
is broken, it will often be found to be a very difficult process to make it reunite, 
and it would appear to be particularly so with regard to the deep sea thermo- 
meter, owing to the sharp breaking neck, should the separation be allowed to 
continue for a lengthened period. My experience would therefore tend to show 
that the thermometer, when not in use, should invariably be kept bulb downy in 
order that the mercury may remain connected. 

I think it would be well to invariably use a slip-line for guiding the instru- 
ment into the water. 

With attention to these little details, I look upon Negretti and Zambra^s 
invention as a great success — the simplicity of its action is in itself a recom- 
mendation of great value. 

I have recorded depths by Massey's Patent Sounding Machine, with an addi- 
tional 7-lbs. lead attached, as the ordinary lead is much checked by the wooden 
fijiit'lds of the thermometer. 
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August 29th, 1877, lat. 45*' 3' N, long. 11° 45' W. tried Negretti and Zambra's 
deep sea thermometer, ship sailing at the rate of from 2 to 3 knots, depths 
re^stered by Massey's Patent Sounding Machine. Temperature of surface by 
Kg. 1684, 65°-9 ; by deep-sea thermometer 66°; 22 fathoms 66°; 22 fathoms 64°-8 ; 
26 fathoms 59°-8 ; 35 fathoms 57°-8 ; 38 fathoms 57°-8 ; 45 fathoms 56°-2 ; 
47 fathoms 56°. o 

For the first 22 fathoms thermometer fell 0*045 per fathom. 
26 fathoms for next 4 „ „ „ 1*25 „ 

^ r. „ 9 » n » 0-222 

•*? >» « ^ »> 11 11 „ 

*5 „ „ 7 „ „ „ 0-228 

*• „ „ Z „ „ „ 0*1 „ 

It would appear, therefore, that although the temperature decreases as we get 
'fto grater depths, yet the steepest gradients of temperature as regards this upper 
stratum, are to be met with between 22 and 26 fathoms. 
August 30th, lat. 44° 5' N, long. 12° 15' W, calm to 1 knot. 
Surface by No. 1684, 68° ; by deep sea thermometer 68°- 1 ; 17 fathoms 67°-8 ; 
fathoms 63°-8 ; 37 fathoms 61o-8 ; 45 fathoms 57°-5 ; 54 fathoms 57°. 

o 

17 fathoms for first 17 fathoms, thermometer fell 0*306 per fathom. 
25 „ next 8 „ „ „ 0*5 „ 

37 „ „ 12 „ „ „ 0166 

45 „ „ 8 „ „ „ 0'538 „ 

54 9 0*056 

Sept. 4th,'iat. 34» Sy N, long.* 18° 55' W^ship saUing 3 knots. " 
Surface by No. 1684, 75°*3 ; by deep sea thermometer 75°*5 ; 9 fathoms 74° ; 
fathoms 72°-9 ; 31 fathoms 67°-7 ; 42 fathoms 63°*8 ; 48 fathoms 61°-8 ; 
66 fathoms 59° 2. 

9 fathoms for first 9 fathoms thermometer fell 0*166 per fathom. 

„ „ „ 0*0 < 9 „ 

11 11 11 0*65 „ 

„ „ „ 0*354 „ 

11 11 11 0*333 „ 

0*144 
11 «» 11 ^ •*^** 11 

The steepest gradients are between 23 and 31 fathoms. 

Sept. 14th, lat. 11° 53' N, long. 23° 55' W, 11 a.ra. Used deep sea thermometer, 
Bpeea 1 to 2 knots, surface by No 1684, 80°*9 ; by deep sea thermometer 81*^*1 ; 
8 fathoms 80°*1 ; 9 fathoms 80°*1 ; 10 fathoms 74°-2 ; 15 fathoms 70»*4 ; 16 fathoms 
72*'-2 ; 19 fathoms 76» ; 25 fathoms 74°*9. 

By these observations it will be seen that there is a cold stream underlying 
the surface stratum, which in its turn overlies a warmer stratum. These streaks 
or strata of temperature are probably closely connected with the strong current 
ripples we are experiencing to-day. 

S&meday,5.30 p.m., lowered a boat, and used thermometer. Surface by No. 1684, 
79° 8 : by dfeep sea thermometer 80° ; 9 fathoms 80° ; 22^ fathoms 75°-2 ; 27 fathoms 
70° ; 97 fathoms 54°*6. 

Sept. 15th, lat. 10° 32' N, long. 23° 46' W, sailing 1 knot. Surface by No. 1684, 
80°-9 ; by deep sea thermometer 81°*1 ; 9 fathoms 80°*2 ; 14 fathoms 80°-2 ; 
19 fathoms 77°*8 ; 24 fathoms 80* ; 30 fathoms 70°-9 ; 30 fathoms 71» ; 47 fathoms 
71«-2 ; 90 fathoms 55°-8. 

These observations show a cold vein of water below 14 fathoms, which in its 
turn is above a warmer. 

The Meeting was then adjourned. 
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June 19th, 1878. 

Ordinary Meeting. 

Charles Greaves, M.Inst.C.E., F.G.S., President, in the Chair. 

John Capel Philips, J.P., The Heath House, Tean, Stoke-on-Trent; and 
W Stepney Rawso.n, Drayton House, West Drayton, 
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The Foreign Secrbtaet read the followiDg letter : — 

THE SECCHI OBSERVATORY ON THE STELVIO. 

The President of the Meteorological Society, London. 

MoncaUeri, AprU 25th, 1878. 

Amongst the many titles which adorned the name of the late illoBtriooi 
JR. Father Angelo Secchi, there was also that of having been one of the tint 
to nve an efficacious impulse to the rapid progress which meteorology has 
made in Italy during the last ten years. 

It was he who, in the year 1852, was the first in our country to put forward 
the great ideas which the American Matthew Fontaine Maury published about 
nautical meteorology, which gave origin to the adaptation of the electric telegraph 
to the warnings of storms ; and Father Secchi jointly with M. Fabri Searpellini 
adapted it, though in very moderate proportions, in the Papal State in the year 
1856, one year before the late Le Verrier, Director of the Observatory of Paris, 
had orgamsed it throughout Europe on a much more extensive scale. In the 
year 1863, he began the periodical publication of the meteorological notice of 
the Observatoiy of the Roman College, in which he collected several important 
works of his own and other meteorologists. 

He supported by his advice and work the direction of the meteorologieal serrice 
which the Government initiated in Italy in the year 1865, and he always protected 
the Meteorological Alpine Apennine Correspondence, which I, jointly with the 
Alpine Club, have establishea, and he wished to be represented in that scheme 
by tibe lofty Observatoiy of Montecavo, which jointly with that of Grotta Femta 
he had just then established in Laado. 

It was therefore a duty that Italian meteorology should solemnly testify iti 
gratitude to the great man who did so much for its benefit * 

Commander Lewis Torelli, senator of the kingdom, add Father Francis DeM 
Director of the Observatory of Moncalieri, thought of it. . The former had 
inaugurated the meteorological service in Italy in the year 1865, when he waa 
Minister of A^culture and Trade ; the latter had established, nearly at the same 
time, the Italian Alpine-Apennine Meteorological Correspondence. 

They think of naming aner Father Secchi the high Meteorological Observatoiy 
on the Stelvio^ establiiSied in the year 1872 by the Valtellina SUtion Alpine 
Club, initiated by the same Torelli^ who is the president of it 

This thoo^t eould not be more seasonable and conyenient in order to comieet 
tadlssolubly the name of the Father Secchi with Italian meteorology. 

In fiiet, the Observatory of the Stelyio is in every way quite peculiar and 
important. It and the other of the Colle del Valdobbia are at present the two 
highest sentinels that eontinually explore not only the atmosphere of our conntfTi 
but of tlie whole of Europe, being both at the eleyation of more than 2,fiW 
metres aboye the level of the sea. It is besides the most adyanced post whidi 
meteorology has on the North of Italy^ and oyeriooks the most frequented pasiea 
that from Switzerland and Austria lead to our country. 

Besides, the Stelvio Station repieeents not only tlie meteorology of the Alpii 
bttt of the whole of Itdly, inasmuch as ft takes part both in the Alpine Apennme 
Meteotological Circuit and Meteorological Official Service, which it waa of lata 
joined to, coniointly with the other two of Uie Colle del Valdobbia and littk . 
ISt Bernard ; indeeo, it is like an image of the meteorology of all Enrope and the 
globe, for At liie last international meteorological meetinga theae peeoliar 
mountain atationa were declared of a general interest for the meteorology of the 
world, being conaidered an integral portion of the whole international meteofology 
which extoods from the poles as &r as the Equator. 

li is for this reason that no Italian Observatoiy but that of the Stehrio conUi 
more aeaaonably be adorned with a name bo dear to science, and though it is a 
yeiy modest homage, it is nevertheless under every scientific aspect the moat 
eeaaonable one we can make to the venerated memory of the eminent Italian 
meteorologiat 

Torelli's proposal has iust now been approved by the Direction of our Valtellina 
/Station Alpine Club, which was the first to extend the study of meteorology of 
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our- mountains, and the dednon waa commanieated to me last night by the vice- 
pr^Mident and secretary of the same station. 

TTherefore the Observatory of the Stelvio will be for the ftiture called The 
S^^M Oh M rva to r jf on |A« SieMo; and this name, which is already so illostrioua 
for BO many reasons, will be no more separated from the acts of Italian meteo- 
rology, and will be extended eveiy where to the two hemispheres. 

P. F. Denza. 

Xt was proposed by Mr. Soott, seconded by Db. Mamn, and resolved : — 

** That the Society has heard Padre Denaa^s communication with great interest, 
MKM^ that it is sincerely gratified to learn that the name of Padre Secchi will be 
penaanently connected with the progress of Italian Meteorology.** 

The following pi^ters were read : — 

** On the Auroral or Magnetic Cirrus." By the Rev. Samuel Barber, F.M.S. 
CP. 191.) 

** Contributions to the Meteorology of Natal." By Robert James Mann, 
^., FJLA.S. (p. 17a.) 

^ Note on the Mean Relative Humidity at the Royal Observatory, Greenwich." 
^y WiLUAM Elub, FJLiuS. (p. 194.) 

** On a method of sometimes determining the amount of the Diurnal Variation 
^ the Barometer on any particular day.** By the Hon. Ralph Abekcromby, 
*^— •i^. (p. 198.) 

** On the relative Duration of Sunshine at the Roy id Observatory, Greenwich, 
^>^dL at the Kew Observatory, during the year 1877.'* By George Mathews 
^VfiippLB, B.8C., FJELA.S. (p.20U) 

** "XHie Climate of Lnndy Island.** By Alfred J. H. Crespi, B.A., M.R.C.S., 
F.MJS. (Abridged.) 



-HDY Island from its geographical position might be expected to have a mild, 
^*«aup-climate, with cool summers ana warm winters, and a small diurnal ranee 
^^ temperature, and so no doubt it has, although certain local circumstances, in 
^^^Uon to its peculiar configuration, make Uie climate remarkably inclement, 
^^^dy and unpleasant. The island runs nearly due north and south, having an 
^^^Teme lengtk of 4 miles, and a breadth varying from 200 yards to 1,600 or 1,800 ; 
2^^ area is not exactly known, but is variously given as from 900 to near 3,000 
: survey, however, gives over 1,000 acres for the * top * of the island, and 



p^^ 'sidelands * are fully as extensive, thus the area is from 1,600 to 2,000 acres. 

^^ is extremely difficult to convev to a stranger any conception of the appearance 

^^ the island — ^there is a nearly flat table-land or 'top* running due north 

^^^ south, having an altitude of 450 feet, and neither falling below 400 nor 

^^^eeding 509 ; shelter there is none, every current of wind sweeps the whole 

^^^le-laad. Now from the edge of this table-land the ground slopes away to 

r^^^ sea ; sometimes the descent of the sideland is extremely abrupt, at other 

^^^>tB more gradual, while the sidelands are deeply cut by caves, precipices. 

**^«U bays and glens. The southern and western sidelands are bare, oledc, and 

Kj^^ipitona, the northern and eastern covered with rich soil, green, and fertile. 

^1^« edge of the table-land is rather over 9 miles in circuit The island itself 

^^lEisist^ except at its northern points, of granite with deep basins filled with peat 

^^ water, and always swampy : little of the island is drained ; even in midsummer 

p^^ bogs are unpleasant, and the sidelands are slippery and wet All round the 

*^«>mnd the water is deep, indeed not less than 80 to 120 feet deep a few hundred 

^^4ds ofi^ while the currents are formidable, and in a residence of sixteen months 

^ Have never known the sea calm all round the island at the same time. At times 

^^^ island is entirely inaccessible, and it is at no time particularly easy to 
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approach the rocks. These preliminaiy observations seem to me of moment as 
throwing light upon the unpleasant climate of the place, the elevation, exposure, 
and dampness of the ^ top * sufficiently accounting for the feeling of piercing 
cold for which, according to my experience of Lundy, no other place in the 
south of England can be more remarkable. 

As I think that much light is always thrown on climate W the productions of 
a given place the following comments on the produce of Lundy, corrected b^ 
practical gardeners long resident here, are most significant, and to practical horti- 
culturists will convey volumes. No attempt is made to grow wheat ; this is 
attributed to the lightness of the soil by the managers of the island, as much 
however, is due to damp wind, and cold. Fruit of all descriptions is a lamentable 
failure, and if it escapes spring frosts and storms, ripens imperfectly and has a 
poor flavour ; timber of course hopelessly fails : just a few shrubs aoing well in 
the villa gardens ; the latter are the gardens of the Squire's residence, and are 
300ft. higti in a deep and sheltered valley, the largest on the island, but enn 
they are severely cut by easterly gales, though escaping all others ; some few 
roots and green garden crops do pretty well, and are more remarkable for size 
than quality. Spring is extremely late, according to the Rev. Hudson Hearen, 
the son of the proprietor, fully a month after Barnstaple ; broken weather sets in 
early. No doubt m a favourable season the gardens and fields would be as fo^ 
ward as the valleys of North Devon were it not for the winds, but they keep 
everything back. Potatges answer very badly, being small, watery and peculiarly 
liable to the disease. Altogether it will be clear that Lundy is no gardenei's 
paradise, even the grass being cut and burnt, while the heather is parched and 
torn by the winds, and flowers late and badly. 

The otie drawback of the place is the wind ; it makes the fine days miserable^ 
even at midsummer it is impossible to keep warm, and this is not a peculiarity of 
any year, but obtains more or less in all seasons, while, when the temperature 
falls below 45^ the feeling of cold is greater than anything I have felt in frosts 
with the thermometer at 20^ or even lower ; indeed, I may say that in the past 
sixteen months I have felt the cold more than in the precedine sixteen years. 
But when gales occur, as they generally do at short intervals, uie force of the 
wind becomes incredible. The Trinity House men complain of the winds as 
almost worse than anything they have experienced in any part of the worli 
That the wind is really the bane of the place may be shown by this illustration— 
that often, when at my residence, it was unpleasant to be out of doors for a 
minute, and when, in spite of the thermometer marking 54° and even 65^ in the 
shade, hands and feet were soon blistered, on walking to the villa, the only hoose 
on the island sheltered in a small combe, 1 have found the family sitting out on 
the terrace, and the air calm and balmy ; indeed it was just like going from mid- 
winter to midsummer. But as no climate can be so execrable as not to have 8oni6 
redeeming features, I must admit that at long intervals we have days so cilmt 
clear, warm, and lovely as to remind one of a semi-tropical latitude ; from sunrise 
to sunset the sky will be a pale blue, a silvery haze resting on the water, and 
hardly a ripple stirring the sea ; but these days generally tell of a furious gale at 
hand, and though I speak of their being warm the thermometer is not actually 
high, on one of these days not exceeding 47°, and seldom 60°, but so brightly 
does the sun shine and so still is the air that the weather is really perfect. The 
most remarkable of these days were June 18th, with a maximum of 74"^, July 
27th, 64°, August 4th, 69°, September 4th, 57°, November 5th, 59°, December 18th, 
48°, January 11th, 41°, and January 30th, 42° : such days are never seen in 
winter on shore, at least in my experience, in any part of England. 

Next to the winds the fogs deserve attention ; it would be difficult to estimate 
the number of foggy days, nor would any mere statement that there was mist or 
fog convey any idea of a true drencliii^g Lundy fog As the men at the gun 
battery have to be certain that the tDhole of the island is entirely concealed, and 
that the fog descends to the watery there are many foggy days on which no firine 
takes place. Fogs are rare with northerly or easterly winds, at any rate untu 
they have lasted some days, but very common, dense and drenching, when the 
wind is from the west or south-west; they sometimes occur with the wind 
blowing a moderate gale, and oflen accompany rain : at all seasons of the year 
thev are generally drenching ; dry fogs are rare. 

/faf>?/5'///.--Thi8 is undoubtedly heavy although irregular. I cannot pretend to 
cstiniale it accui'ately ; however, 1 should plucc it between 40 and 50 inches. 
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Humidity — This is most remarkable : on fine days the fall of a few degrees of 
temperature causes a marvellous precipitation of dew, and in the morning, more 
particularly in summer, the grass and the ground often look as though there had 
be^n drenching rain. Clothes and linen not worn for 36 hours generally get 
damp and steam when held before a fire. Summer and winter this state of 
things obtains, except in sharp east winds, when the air is very considerably 
drier. 

The prevailing winds are from the west and south, the most biting from the 
north-east, and the lowest temperatures accompany those from the north and 
north-west. 

From November to April or May the minima are decidedly high, while the 
maxima are perhaps above the average, but from May to November the maxima 
seem low ; it must be remembered that the two past winters have been every- 
^wbere mild, hence I cannot tell how low the thermometer may fall in severe 
seasons ; in the past twelve years the pools have, it is said, been in two winters 
frozen for many weeks, once for six weeks. Persons on the island state that in 
liot weather in North Devon the maxima are from 10° to 14° lower on Lundv, and 
In cold weather they are here quite as much higher : my own observations Jo not 
«on£rm the latter assertion. I had considerable difficulty in finding any place 
lor my thermometers where they would be freely exposed, sheltered from the 
drect and indirect influence of the sun, and not shaken by the wind. My 
Attempts were not quite successful, and thermometers were several times torn 
Away by the wind. I need hardly add that there is no shed that will answer 
^or the purpose. Although I cannot claim very much for my thermometric 
xeadings, they are probably the only ones that have ever been made here having 
"fthe slightest claim to exactness and care. The readings were taken at 8 a.m. by 
yself, and the thermometers are as much sheltered from the sun and as treely 

posed as my unfavourable surroundings would admit. 

jPebruary and March are said to be the coldest, and August the hottest months. 
X^rom all I can learn probably the mean temperature oi the year reaches 5U° or 
even 51°, though the two past winters have been the mildest known here for 
twelve years — the winter may reach 43° and the summer 57° or 58°, but beyond 
^be latter I do not believe the temperature rises. 



DISCUSSION. 

Mr. Lecky was surprised to hear such a gloomy account of Lundy Island, for 

it was so near to North Devon, which enjoyed the most beautiful climate 

in Europe. He had made about forty or fifty voyages past the island, but 

liad not noticed a very heavy sea round it except in heavy gales. He believed 

tbat the climate was something like that of Valencia, except that Valencia was 

very rarely visited by fog, while Lundy seemed to be as a rule enveloped in it ; 

this was no doubt caused by the large quantity of fresh water warm from the 

land discharged by the Severn passing near it, the red colour of which 

frequently extends beyond Lundy. 

Thb President (Mr. Greaves) remarked, that Lundy Island was noticeable 
for the prevalence of fog, and would have been, if accessible, a very desirable 
station for the study of clouds, which might be continually seen taking their birth 
and beginning to rise from the sea level in its neisrhbourhood. There had at one 
time been a chance of a telegraph to the island, but that had now failed. He 
would nevertheless recommend the place and its neighbourhood to any one 
wishing to study the " formation," " suspension," and progress of clouds which 
might be watched f^om the mainland on the Devonshire coast, and followed up 
by railway in their progress under the westerly winds across the country. The 
constancy of fog at certain seasons was evident from the continuous firing 
necessary at the gun battery, this being the method of warning adopted when 
the land and lights were obscured, as described in Mr. Crespi's Paper. The 
lights, which are two extremely bright ones, and standing on the top of the 
island, are visible in clear air to a great distance. There is but one landing- 
place, and that is often inaccessible, so that a visitor is liable to be long a 
prisoner. There is a general description of the Island written bv Mr. Chanter, 
of Barnstaple. It lies about Iti miles from Clove lly. and 12 miles from Uartland 
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Point, to which it is exsctlj opposite ; bnL except in respect of this oppot 
it •9'ards for the frequent niuaj of cload fotmslion, posMMC* but little in 
either in the mnim&l or Tegetable world. 

Hr. Syuons said th»t the tremendoaB force of the wind tt Lnndr 
no dtubt be partly kccoiinted ibr, (u there wai not oolj tlie ordinair win 
the deSected current caused hj the wind striking sgainst the side oE the 
land, which would sweep up, and add its force to that due to the hori 
Ivfer of the altitude of the table-land. 




be accounted for by the peculiar trend O- 

at the map wonld show tnat it formed a funnel. All westerly and sonth-^ 
windi atrikinz the coast to the southward of Hartland Point, or north-we 
winds from the neighbourhood of St. Ann's Head, must converge on I 
The island is a table-land, 500 feet high : the winds sweep over it with bni 
loBSfrom friction. Such reasons as these, added to that which Hr. S^nnoi: 
just mentioned, would probably be sufficient to eiplun the exceptional sto 
which had been described. 

Hr. R. Curtis said that two years ago he nient the month of Ang 
Rhoaitly, close to the Worm's Head, on the Welsh coast, from which 
Lundy IS distant nearl;r 20 mites in a 8W direction. The formation of th« 
at Khosilly is something like that of Lnndy on a smaller scale — a tkbl 
rising abruptly from the sea — and it is as fully exposed to the full foi 
the SW and W winds, but, although a decidedly breeiy spot, it was ) 
stormy as Lundy had been described, and was quite free from fog and 
whilst com, of which a great deal was being grown, was quite ripe. Qen 
Lnndy Island was plainly visible, but he had remarked the frequency with 
It was obscured by mist compared with other parts of the North Devon 
which were still more distant. 

" Notes on some remarkable Cloud Formations, accompanying ntd^eii 
frequent changes of Temperature and Wind." By Captain Wl 
Watoow, F.H.8. 

Uakch 1st, 1878, 2 to 3 p.m., W by 8 wind falling light, and nimbi gstl 
from SW to NW ; at 3 p.m. the sky completely overcast, and rain commai 
3.45 p.m. clouds lifting in the SW, and sky clearing ; 4-30 p.m. wind and 
backed to the 8, and freshened to force 4, the temperature going up b 
6 p.m. wind unsteady between S and WSW, force 3 to 4. At this time tt 
was clear in the soutnward, with the exception of cumulo-stratua low dot 
SW horizon and a few streaks of cirrus between that and the eenith ; bnt ai 
of dense nimbi extended from W to NB, about fi° above the horiaon 
reaching to within 8° of the zenith, when it became lost in cirro-stratu 
cirms ; from b to 6 p.m. portions of cloud appeared to be torn from tbe 
part of the arch, and after being whirled about from 20 to 40 secoonds joint 
original cloud or vanished. On many occasions these had the appearance < 
apper parts of water-sponts ; at one time, 5.30 p.m., I counted five, eact 
denned, and these remained in sight ior 4 minutes, but I could not discovt 
traces of agitation on the water beneath them. 

Some of these clouds — detached— had a veiy cnrions and marked appev 
one moment being of a grey colour, the next deep black. There was veiy 
rain falling, as the clouds under and beyond the nimbus could be distinctly 
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6 p.m. the S wind ^jpeared to be in the ascendtnt, the sky cleared overhead, 

azi^ tiie clouds, cumuli, mored up from the SSW — the upper part of the bank of 

nixxibi was driven to the N, but it never sank below an altitude of 55^ ^ It 

be<^aine densely packed^ and had the appearance of masses of black smoke being 

^la^iried about by a dosen different forces; the lower part did not change 

i^^ form, but the incipient water-spouts were more numerous, and the other 

pox^ons of cloud torn mm the larger mass more fiuitastic in form and motion. 

-^^ 6J0 the nimbi commenced to nset and in a very short time had reached the 

■^Kaith. At 6-30 the wind shifted to W by S, and fell quite light, rain com- 

^^vced falling, and in 15 minutes the whole sky was overcast---? to 8, wind 

h^m^ling to the N, force 1, temperature 61**. At 9 p.m. a squall from SSW— 

"^**«e 8 — ^very heavy rain, temperature rose to 68^. At 9.20 the rain became 

▼^i^y cold, with a few hailstones, found the temperature of rain 38^5 ; my bulb 

*^ tEne same time marked 49° ; the moment the rain ceased the dry-bulb went up 

^ SS**. 9-45, wind lieht, and bearingto the W ; 10.30 p.m. wind W» force 1, with 

■™^>wers of nun ; mionight, wind N W, 1, rain. 

-SDuring the time the wind was veering and backing between SSW and NNW, 
dry bulb thermometer several times rose and feU between 48° and 58° ; this 
not due to any difference in the sea temperature, but to alternate gusts of 
n and cold ur, as we were evidently on the dividing line of the equatorial 
j^ polar currents.® 
"Lrhe following are the positions of the ship, the ' Algeria.' 
::Koon, lat 47° 07' N, long. 39° 18* W, wind W by S, force 5, nim. and cir-s 9 bcqr 
-4 pan. lat 46° 52^ N, long. 40° 12^ W, wind WSW, force 2-3, nim. cir.-s. d. 
« pjn. lat 46° SS' N, long. 41° 14' W, wind N, force 1, nim. 10 r. 

K 




of the Atmoapherie Disturbance, encountered by the ship * Renown,' 
mn iat 21° N, and long. 25° W." By John Hatdon Cardew, Messrs. Green's 
^lip 'Renown.* 

[Ckmmnmieated by William Ellis, F JL AS.] 

Jannaiy 23rd. 1877, while off Madeira, with easterly winds prevailing, some 
y vivid forkea and chain ligfatnine was observed, the weather being very 
g ^oo mj^ but the barometer not unusuaUy low. and on the 25th at 9 a.m. we were 
a^amck ny a violent squall, accompaniea witn vivid forked lightning and loud 
tb^Kuder : after thia we had strong breezes with a high and confused sea 
mxaning, and constant forked and cham lightning, the sun rising very stormy. 

On January 27th, during the day we had little or no lightning, but at 6 p.m. 
^Hl^ a|>pearance was very threatening in the east, with constant brilliant chain 
l^C^litmng and distant rumbling thunder ; 7.30 a heavy squall passed across our 
P^>st quarter, lit up by a constant blaze of forked lientning, the clouds dividing 
i*^ ^etj direction, both with and against the wind, we at the same time ex- 
P^v-iencuig very little wind. At 8 p.m. the lightning was very grand, hardly an 
^'^^^rval between tiie flashes, which were very close and vivicT— of all the colours 
?^1 ^ rainbow, and followed by deafening crashes of thunder overhead. At 
?^-^ a.m., a furious squall was observed coming up from the eastward, it could 
z^ h esrd roaring along the surface of the water like an avalanche. At 12.40 it 
•^■^"^ick the ship with terrific violence, making it necessary to let go the topsail 
^^^ keep before the wind. The only thing to which I can liken it is to a 
?^^^c Dfoadside from all the men-of-war of a whole fleet ; the blaze of 
*^^^ lightning, the continued deafening thunder, combined with the roar 
the wind and rain, made such a scene of confusion as I have never 
•eem The chain lightning was now continuous, and the air be- 
so hot and sultiy, that the decks in a short time were quite dry, 
the air seemed to sparkle and crackle all around. 2.15, the lightnine 
now increased to a dangerous extent, both forked and chain, and also ball, 
the thunder was very deafening;. The wind was falling light and the rain 
^Hunoncing to faU. 3.30, calm with heavy rain and the lightning terrific, the 

A^ Vols tar Ontefai ToynbM.— Aftv notiMng Captain Waiion's log, I fonnd fhat theao nmaikable 
^^^MVwtMlmdlyjaVWnla. At4p.m. 3iid.in 4y>4'N,4y>48'W,tlie windwasWNWtoNNW 

r? ^nh fmj b«mr now ■qoalu; temperature of the air S1^5'; of tho eea, 37°. In lix houii the wtm 

^a« ip lo §i«y bsl Hm air remained below 8(F from 8 a.m. Snd to noon 8rd« 
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whole heavens ablaze, the air seemed literally to be oxi fire, as many as fire or 
six flashes going on at the same time, of all the colours of the rainbow. 3.45, we 
now saw two flashes which eclipsed every other, they were ball lightning, known 
as thunderbolts ashore, and were close to the decK, each flash being of long 
duration, followed by such a crash of thunder, which combined with the awful 
proximity of the lightning took away the power of sight and hearing for some 
seconds. The captain and myself experienced a shock as from a galvinic 
battery. I do not believe a Woolwich infant would make such a noise as those 
two peals, even if fired off close by. It was now raining heavily, and from 4 to 6 
continued as bad as ever, but after that gradually subsided, and by 9 a.m. had 
completely ceased. 

Throughout the disturbance the barometer fluctuated very little, but a high crosi 
sea was met with from January 22nd to 28th. 

The Meeting was then adjourned. 
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rt on the Meteorology of England for the Quarter ending MARCH 81 st, 
1878, ttUh Monthly Abstracts of the Observations made at the Society's 
Stations, By William Mabeiott, Assistant-Secretary. 

»sPHSBio Pbessubb was very high, and . not sahject to much change 
ig the quarter. 

January the mean reduced to sea level was above 80*1 in., the highest 
80*2 in.) being in Devonshire, and the values decreasing towards the north- 
A large anticyclone passed over England on the 11th- 18th ; on the 11th 
lie 12th the pressure at all the stations was above 80*6 in., and at some 
« exceeded 80*7 in. *, the maximum reported being 80*784 in. at 9 a.m. 
iie 12th at Buxton. The minimum pressure occurred at most of the 
3ns on the evening of the 24th or morning of the 25th, the lowest being 
80 in. at 9 a.m. on the 25th at Bamsgate. 

I February the mean pressure was above 80*2 in., and exceeded 
of -January by more than 0*1 in., and at several stations even 
)*2 in. The maximum readings occurred on the 21st or 22nd, at 
vestem and southern stations, e.g, 80*696 in. at 9 p.m. on the 21st at 
rehstoke. A depression passed to the northward of these islands on 
27th-28th, when the miniTn^m was recorded at all the stations, the lowest 
g 29*604 in. at 9 p.m. on the 27th at Wakefield. 

I March the mean pressure was still above 80*0 in., but was less uniform 
in the two preceding months ; the mean was highest in the south-west 
lowest in the north-east. The maximum recorded was 80*717 in. at 
n. on the 16th at Buxton, and the minimum 29*128 in. at 9 a.m. on 
29th at Bamsgate. 

E Tempebature was on the whole high, there being no severe weather 
be latter part of March. 

January the mean temperature"^ was 89^*5, and the figures varied from 
n the Midland Counties to 42° at the western sea-side localities. The 
lerature, excepting from the 10th to the 12th, was high till the 24th, 
1 colder weath^ set in, and continued till February 12th. The 
mum was attained at nearly all places on the 21st, the highest reports 
\ 57^*9 at Llandudno and 57^^*8 at Hereford ; but readings of 50° and 
e were recorded at most of the stations on the 14th, 15th and 26th. 
minimum temperature took place at the various stations on the 11th, 
, 25th, 27th or 80th, the lowest readings being 18°*0 at Buxton on the 
, and 20°*0 at Audley End on the 11th. The mean daily range for the 
B of the stations was 8°*8. 

February the mean temperature was 40°*9, the lowest, 89°, occurring 
8 Midland District, and the highest, 48°*7, at the western sea-side places, 
weather set in on the 18th, and continued till March 12th. The maxi- 
, with one exception, occurred on the 17th, the highest readings being 

* The mean of the 9 a.m. and 9 p.m. readings. 
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6d°-4 at Llandudno, and 62^*8 at Wakefield. The minimiun took place in 
the west on the Ist, in the south and east on the 8th, and in the noiih 
on the 9thy the lowest reports being 21^*6 at Shrewsborj on the Isi, 21°'8 
at Audley End on the 8th, and 28'^-6 at Boxton on the 9ih. The mean 
daily range for all stations was 9^*7. 

In March the mean temperature was 40^*8, or 0^*1 below that of the pre- 
yious month, and varied from 88°-0 at Buxton to 48^*7 at Llandudno, and 
48^-6 at Babbacombe. The weather was rather cold from the 18th to the 
17th, warm from the 18th to the 21st, and cold during the remainder of the 
month. The maximum occurred on various dates at different stations, but 
chiefly on the 1st, 2nd, 8rd and 7th, the highest entries being 60°*0 on tiie 
1st at Wakefield, and 59^-5 on the 8rd at Norwood. The minimum took 
place on the 14th in the west, on the 17th in the south, and on yarious dates 
in the other districts ; the lowest values recorded were 21^*9 at Cheadle on 
the 26th, and 22''-8 at Hillington on the 28th. The mean dafly range for 
all stations was 12^*4. 

A remarkably sudden squall occurred on the 24th, in which B.M.S. 
' Eurydice ' was lost, and was accompanied by a very rapid &U of temperatore 
from the maximum to the minimum. This squall has already been discussed 
elsewhere (see * Symons*s Meteorological Magazine,' April), but it is inteiesting 
to give the highest and lowest readings on that day at our various stations 
with the range of temperature, viz. : — 

Max. Min. Bange. Max. lCin.BaDge* 

Audley End 46-1 26-2 189 Kelstem 46-2 26-6 IH 

Babbacombe 46-8 88-9 11-9 Llandudno 44-1 82-6 11*5 

Buxton ... 87-1 26-6 10-6 Mansfield 48-1 26-0 171 

Carmarthen 46-0 81-1 14-9 Marlborough 46-1 27*7 IH 

Cheadle ... 41-2 24-9 16-8 Norwood 46-6 25-9 197 

Churchstoke 40-9 27-2 18*7 Ramsgate 45-5 27»8 17*7 

Dartmoor... 86-4 29-0 7-4 Shrewsbury 40*6 28-7 169 

Hereford ... 48-1 26-8 16-8 Strathfield Turgiss 46-1 27-1 18*0 

Hillington 44-8 26-6 18-2 Wakefield 40-6 26-7 18*9 

Rainfall. — In January the total rainfall as well as the number of tmi 
days was small in the southern districts, but large at Buxton, where a depth 
of 8*55 in. was measured on 28 rainy days. The least amount was 0*99 
in. at Norwood. The greatest fall in one day, 1*44 in., occurred at Buxton 
on the 18th. 

In February the number of rainy days was small, but the fidl was 
more evenly distributed over the country than in the previous month, the 
total falls varying from 0*87 in. at Wakefield to 2*92 in. at Carmarthen and 
5*49 in. at Dartmoor, where the rainfiEdl is always large. The greatest M 
was 1*46 in. at Dartmoor on the 28th. 

In March the rainfall was in many cases less than an inch ; very little run 
was recorded from the 1st to the 24th. The total falls varied from 0*49 in. 
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at Mansfield and 0*67 in. at Hillington to 8*88 in. at Buxton and 4-55 in. 
at Dartmoor. The greatest falls were 1*68 in. at Dartmoor on the 1st, 
and 1*20 in. at Bahbaeombe on the 28thy the latter being the result of a 
severe snowstorm. 

Wind.— In January the wind blew chiefly from SW to N, but not with 
much force, as it only exceeded 7 on one or two occasions at a few places, 
while calms were frequent. During February the prevalent direction of 
the wind was frt)m between S and W and only at two places reached a 
moderate gale. In March the general direction of the wind was from between 
W and N, and blew with greater force than in the two previous months, 
gales occurring at most of the stations, while calms were less frequent. 

Notes by the Obsebvebs. 

Babbacoicbe, January was a dry month ; no rain was measured from 
the 8th to the 19th, inclusive, 12 days. The ground was covered with snow 
on the 25th, when a bitterly cold NW wind blew, and the minimum tempera- 
true, 29^*8, occurred between 8 and 4 p.m., followed by a glazed frost, and 
then by a thaw. The temperature was variable, being warm in the first 
week, and from the 18th to the 22nd, and cold in the second week, and after 
the2drd. 

February. — ^This has been another dry month as regards the rainfall, 
though the humidity of the air has been considerable. No frost in the air, 
snow, hail or gales occurred. Cold polar winds and very high barometer 
prevailed till the 9th ; generally mild, damp weather, with equatorial winds 
or calms then prevailed till the end of the month, accompanied by a very 
high barometer, viz. 80*685 in. on the 21st. The mean barometer reading 
was remarkably high, and the weather very cloudy and gloomy. 

March, — This month has been remarkably dry, only 0*10 in. of rain being 
restored on the 25 days ending on the 26th, and no measurable rain falling 
in the 18 days frt)m the 10th to the 22nd, inclusive. More than half of the 
total rainfall occurred on the 28th, 1*20 in. in a severe snowstorm and N£ 
gale, lasting from 10*80 p.m. to 11 a.m. on the 29th. The snow did not lie on 
the ground here, but covered all the inland districts, especially Dartmoor, to 
a great depth, and remained there till the end of the month. NW winds 
generally prevailed. Winter seems to have begun here at the spring 
equinox; it was very mild till the 12th, and from the 18th to the 2l8t; cold 
during the rest of the month. 

Dabtmoob, March 2Sth, — Soft snow fell at intervals during the day. 
About 4 p.m. it became colder, and snow fell steadily. Wind rose during 
the night (snow continuing), was about 9 at 9 a.m. 29th, and increased to 
whole gale by noon. All communications stopped; drifbs very high. Im- 
possible to realise the quantity of rainfall, as rain gauge was covered with 
between 4 ft. and 5 ft. of snow; other parts of lawn over 8 ft., and parts 
nearly clean. Wind fell about 4 p.m. and continued to decrease, until at 
midnight it was quite calm. 
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Llandudno, February 17th. — Fair, windy and warm: at 2.80 p.m., dry 
bulb 62°-0 ; wet bulb 49°-4 ; humidity 42. 

Norwood, January 16th. — Fine day with fog, very dense from 2 to 4 p.m. 
(Excessively dense black fog in London, especially between 11 and 12.) 

March 24f^.-*Fine till 8.45 p.m., then sudden squall (force 8) and rapid 
fall of temperature with snow till 5.80 p.m., afterwards fine and bright night. 



List of the Stations, with the Names of the Obseetebs, &o. 









Height of 


Station. 


County. 


Lat. 


Long. 


Ground. Observer. 


Audley End 


Essex 


62° I'N. 


. 0°13' E. 


164ft. J. Bryan. 


Babbaoombe 


Devon 


50 29 


8 31 W. 


293 


E. E. Glyde, F JL& 


Buxton 


Derby 


53 14 


154 W. 


987 


E. J. Sykea, F.B.A.S., 

Jf.M.D. 


Carmarthen 


Carmarthen 


6152 


418 W. 


188 


a. J. Heardar, M.D. 


Cheadle 


Stafford 


52 58 


1 57 W. 


646 


J.C.PhiUp8.J.P.,FJL8. 


ChurohBtoke 


Montgomery 


52 81 


8 6 W. 


549 


P. Wright, F.O.8., FJCi. 


Dartmoor Prison 


Devon 


50 33 


8 59 W. 


1372 


B. E. Power, L.E.G.F., 

JP.M.D. 


Hereford 


Hereford 


52 5 


2 46 W. 


274 


T. A. OluHpman, ILD. 


Hillington 


Norfolk 


52 48 


33 E. 


88 


Eev. H. Ffolkee, F.1LS. 


Kelstem 


Lincoln 


53 24 


7 W. 


888 


D. G. Briggs, F.liS. 


Llandudno 


Carnarvon 


53 21 


8 50 W. 


79 


J. Nieol, MJ>., F.MJ. 


Mansfield 


Notto 


53 8 


112 W. 


349 


W. Tyrer, F.M.S. 


Marlborough 


Wilte 


5125 


143 W. 


471 


Bev.T. A. Preston, Mi., 
F.M.S* 


Norwood 


Surrey 


5126 


6 W. 


184 


W. Marriott, F.M.S. 


Bamsgate 


Kent 


5120 


126 E. 


105 


Bev.E.D.O'Gaza,0.&B., 


Shrewsbury (Leaton) Salop 


52 45 


2 57 W. 


266 


Eev. B. V, Pigott, FJL8. 


Strathfield Turgiss 


Hants 


5120 


low. 


195 


BeY.C.H.Griffit]i,F.H.S. 


Wakefield 


Yorks 


63 41 


180 W. 


96 


H. Clarke, MJa.C.a, 
F.M.S. 



Note on the Tables. 

Column 1 is the mean of the readings of the barometer at 9 a.m. and 9 p.iiL 
corrected for temperature and reduced to sea^level. 

Column 4 is the mean of the readkigs of the dry-bulh thermometer at 9 ajn. 
and 9 p.m. 

Columns 5 to 10. The maximum and minimum thermometers are read and set 
at 9 p.m., and the readings entered to the same day. • 

Columns 13 and 14. The relative humidity is calculated by dividing the elastic 
force of vapour at the temperature of the dew-point for the month by that at tbe 
temperature of the air (i,e, dry-bulb reading). 

Columns 15 and 16. The amount of cloud is estimated according to the scale 
— 10, representing a cloudless sky, and 10 a completely covered or overcast 
sky. 

Columns 17 to 20. The rain is measured at 9 a.m., and the amount entered 
to the previous day. A fall of '006 in. and above constitutes a day of rain. 

Column 21. When any snow falls it is entered as a day of snow. 

Columns 22 and 23. When the mean of the 9 a.m. and 9 p.m. observations of 
cloud is less than 2*0, this is called a day of clear sky, but when the mean is 
above 8*0 it is called an overcast day. 

Column 24. When the force of the wind is 7 and above (on the scale — 12) 
this is counted as a gale. 

Columns 25 to 33 give the sums of the observations of the direction of the 
wind at 9 a.m. and 9 p.m. 
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Report on the Meteorology of England far the quarter ending JUNE 80th, 
1878, with Monthly Abstracts of the Observations made at the Society* s 
Stations, By William Mabbiott, Assistant- Secretary. 

A.TXOSFHEBIO Pbessube was a little below the average for the quarter, bat 
^^as not subject to any great changes. 

In April the mean, reduced to sea-level, was 29*84 in., which is nearly a 
^^larter of an inch lower than that of March ; the lowest being 29*801 inr at 
Caormarthen, and the values increasing towards the east, especially the north- 
^^at and south-east, the highest being 29*888 in. at Gainford. The maximum 
leadings occurred at most of the stations on the 27th ; in the east, however, 
^ey took place on the 7th, and in the north on the 11th, the highest being 
^0-S21 in. at Churchstoke at 9 a.m. on the 27th, 80*298 in. at Lowestoft at 
^ Bjn. on the 7th, and 80*282 in. at Gainford at 9 a.m. on the 11th. The 
^^^^inimum occurred at all stations on the morning of the 1st, the lowest 
'^I)orted being 28*964 in. at Gbinford. 

In May the mean pressure was 29*78 in., which is '06 in. below that of 
*^piil, and increased from the north-west to the south-east, the lowest being 
^0*728 in. at Llandudno, and the highest 29*882 in. at Bamsgate. The maxi- 
<x^xim occurred at nearly all the stations on the evening of the 29th or morning of 
^>bc 80th, the highest being 80*228 in. at Churchstoke ; while the minimum 
^^^as recorded in the north-west on the morning of the 15th (29*187 in. at 
^^^■landudno), and at the other stations on the 24th (29*252 in. at Hereford). 
In June the pressure was higher and more uniform than in the two pre- 
ceding months, the mean being 29*94 in., which is *16 in. above that of May. 
I'lie reading followed the same order as in the previous month, viz. 
^ocreasing firom the south-east towards the north-west, the highest being 
^d'988 in. at Bamsgate, and the lowest 29*908 in. at Llandudno. The 
iXKudmum occurred at most of the stations on the 6th, the highest being 
'265 in, at 9 a.m. at Babbacombe, while the minimum was recorded at all 
S68 on the 11th, the lowest being 29*269 in. at Gainford at 9 p.m. 
Am Temfbbatube was on the whole a little above the average for the 
9.^arter. 

In April the mean temperature* was 46^*7, being nearly 6^ above that of 

^^« previous month, and varied from 48°*0 at Dartmoor to 49°*2 at Llandudno. 

^lie temperature was low during the first two weeks, but warmer weather set 

^^^ about the 14th and continued more or less throughout the remainder of 

^^« month. The maximum at the different stations occurred on various dates, 

^^t chiefly on the 14th, 28th, and 80th, the highest readings being 70^*7 at 

I^^landudno on the 12th, and 67^*9 at Audley End on the 80th. The minimnTn 

^^H)k place at nearly all the stations on the 1st, the lowest being 17^*2 at 

'^tidley End and 20^*0 at Eelstem. The mean daily range for the whole 

^ the stations was 15^*7. 

In May the mean temperature was 52^*5, or 5^*8 above that of April, and 



* The mean of the 9 a.m. and 9 p.m. readings. 
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varied from 48°* 1 at Dartmoor, and 49°*6 at Bazton, to 64°-8 at Norwood, 
and 54^-2 at £astboume. The weather was mild till the 18di, bat eolddinmg 
the remainder of the month, snow falling at some stations on the 20th and 
21st. The maximum readings occorred chiefly on the 10th or 12th, the 
highest being 78^*7 at Hillington on the 12th. The minimum was reoordfid 
generally on the 21st, the lowest being 8d°'0 at Cheltenham, and 88^*5 it 
Cheadle and Gainford. The mean monthly range for all stations was, owimg 
to the prevalence of cloud, only 14^*7. 

In June the mean temperature was 68^*2, or 5^*7 above that of the preyiou 
month, and varied from 54^*8 at Dartmoor, and 65^-0 at Buxton, to W'l 
at Norwood, and 60^*4 at Eastbourne. The weather was cold tiU the 19th, 
warm from the 20th to the 29th, and cold on the 80th. The maximum 
occurred in the south on the 26th, and in the north on the 27th, the highest 
readings being 89''*1 on the 26th at Strathfield Torgiss, and 98^-0 on the 
27th at Llandudno; The minimum readings were registered on various diiee, 
the lowest being 85^*0 at Shrewsbury on the 6th, and 85^*6 at Aodley End 
on the 2nd. The mean daily range for all the stations was 16°*8. 

Rainfall was large and variable, several very heavy local USiA haTing 
occurred. Thunderstorms also were frequent. 

In April the total rainfall as well as the number of rainy days was small 
in the eastern counties but large in the south-west, the amount varying from 
0*92 in. at Lowestoft with 9 rainy days, to 6*25 in. at Dartmoor and 5*03 in. 
at Babbacombe, with 25 and 28 wet days respectively. The greatest faU in 
one day was 1*70 in. at Norwood on the 10th. (This £Edl was, howeTflr, 
very excessive in the north of London, the large amount of 4*6 in. havisg 
been measured at Haverstock Hill in the space of 80 hours.) No rain fell at 
any of the stations on the 26th and 27th, the only days during the quarter 
on which rain was not measured at some station. 

In May the rainfall and the number of rainy days were large, thnnder- 
storms being very frequent. The total falls varied from 9*88 in. at Dartmoor, 
and 8*14 in. at Downside, to 2*45 in. at Llandudno, the only station from 
which thunderstorms are not reported. The average number of rainy dajs 
was 22. The greatest daily falls were 2*17 in. at Dartmoor on the 16th, and 
2*00 in. at Downside on the 10th. 

In June the rainfall was somewhat variable, owing to local thunderstorms; 
the total falls varied from 6*05 in. at Dartmoor, and 4*00 in. at Buxton, to 
1*08 in. at Lowestoft, and 1*21 in. at Eastbourne. The average number of 
rainy days was 14. The greatest fEdl was 1*79 in. at Dartmoor on the 10th. 
(On the 28rd, during a severe thunderstorm, 8*28 in. fell at Oamden Town in less 
than an hour, while only 0*41 in. was measured at Norwood on the same day.) 

Wind. — ^In Aprils with the exception of the first few days, and from the 
14th to the 20th, the general direction of the wind was from E to SE. Cbdes 
occurred at a few places, chiefly on the 10th. In May the prevalent direction 
was from the SW to W, the greatest force being from the 15th to the 19th, 
when it reached 7 at several stations. In June the general direction during 
the early part of the month was from the SW, but NE from the 25th to 
the 80th. A moderate gale occurred at a few places on the 11th. 



rsobolooy of england fob quabteb ending june 80, 1878. [18] 

Notes bt the Obsbbyebs. 

lOOmbe, AprU. — This has been a damp, wet, and foggy month ; bnt 
e days occurred in the first week and about the 26th. The heaviest 

were, as nsoal, in the spring, accompanied by easterly winds; 
fell in the 16 hours from 10 p.m. on the 9th to 2 p.m. on the 10th, 
I blowing a moderate gale from the E. Sharp frosts occorred in the 
)k, after which time the weather was generally warm, moist, and 
le to vegetation, which made rapid progress. Easterly winds pre- 
I the second and last weeks, and south-westerly daring the rest of 
Oi. 

—This has been another rainy, damp and cloudy month. "Rain, 
lot always as much as '01 in. , fell on every day (with the exception 
18th) from the 9th to the 29th. The temperature was about the 
; it was generally warm till the 19th ; then rather cold, especially so 
0th, 21st, 80th, and 81st. Frost on the grass occurred only on two 
nz. the 6th and 2l6t. The barometer was generally low and un- 

south-westerly winds prevailed, and blew a gale on the 5 days from 

to the 19th. 

— ^The weather was wet, cloudy and generally cold, with variable 
lostly SW, till the 19th ; after which date fine, bright, warm and dry 

prevailed with NE winds ; the latter blowing off the sea prevented 
le temperature from rising to such a degree as prevailed inland, so 
oly exceeded 70^*0 on 8 days. The air was generally damp. The 
Br was mostly above the average in the first week, and after the 18th, 

the second week. A SW gale blew on the 11th. 
FENHAH, May. — The early part of the month, with the exception of a 
rers and some thunder, was fine and pleasant. A heavy thunderstorm 
[ on the night of the 10th, after which the weather turned to wet : 
x)ken succession of rainy days, the 2drd alone being excepted, 

till the 28th, when a change for the better occurred. Trees very 
ighted ; leaves falling from some : plum trees especially denuded. 
— ^The early part of the month was wet and ungenial for this time of 
, gradually changing however to beautiful weather, till on the 20th 
burst of summer came : for the rest of the month the weather was 
at times very close, good for ripening fruit. 

>UDNO, June 16th. — ^At 4.80 p.m. a heavy sea fog came over the 
)rme and from Llandudno Bay, meeting another from the Menai 
covering all the hills, the Great Orme and town being perfectly clear 
iny. The fog continued in the same way all the evening, otherwise 
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List of the Stations, with thb Names of the Obsebybbs, &o. 



Station. 

Aadley End 

Babbacombe 

Baxton 

Carmarthen 
Cheadle 
Cheltenham 
Chester 

Chnrohstoke 
Dartmoor Prison 

Downside 

Eastboome 

Oainford 

Hereford 

Hillington 

Eelstem 

Llandudno 

Lowestoft 

Mansfield 
Marlborough 

Norwood 
Bamsgate 

Shrewsbury (Leaton) 
Strathfield Tnrgiss 
Wakefield 



Height of 
County. Lat. Long. Ground. Obserrer. 

Essex 62<' I'N. CIS'E. 164ft. J. Bryan. 

Devon 50 29 8 31 W. 293 E. E. Glyde, F.M.B. 

Derby 63 14 1 64 W. 987 E. J. Sykes, F.BJLS., 

xT.M .D* 
4 18 W. 188 G. J. Hoarder, MJ). 

1 67 W. 646 J.G.PhiUp8,J.P.,F.M.S. 

2 3 W. 184 B. l^yrer, BJk., F H.& 
2 63 W. 63 A. 0. Walker, FJIS^ 

F.M.a 
8 6 W. 649 P.Wrigfal,F.G.a,F.M.S. 
8 69 W. 1872 B. B. Power, LJLO^, 

F.M.8. 

61 16 2 29 W. 692 Bot.T.L. Almond, 0.83. 

60 46 16 E. 24 8. Bretton, F.M.8. 
64 33 1 44 W. 249 A. Atkinson. 

62 6 2 46 W, 274 T. A. Chapman, M.D. 

62 48 83 E. 88 Ber. H..Ffolke6, F.1C.8. 
68 24 7 W. 388 D. G. Briggs, F.M.B. 

63 21 8 60 W. 79 J. Kiool, M J)., F.H.a 

62 29 1 46 E. 86 8. H. MiUer, FJEU.S.. 

F.M.8. 

63 8 1 12 W. 849 W. Tjrex, F.M.a 
6126 1 43 W. 471 Bey. T. A. Prarton, El. 

F.M.8. 

61 26 6 W. 184 W. MarrioU, F.M.8. 

61 20 1 26 E. 106 Bey.E.D.O*Gaxa,0.SJ3n 

F.M.S* 

62 45 2 67 W. 266 Bey. E. V. PigoU, FJLS. 
6120 1 W. 196 Bey.C.H.Griflith,F.H.S. 
58 41 1 80 W. 96 H. Churke, MJELaS^ 

P.M. 8* 



Carmarthen 61 62 

Stafford 62 58 

Gloucester 51 64 

Cheshire 63 12 

Montgomery 62 81 
Devon 60 33 



Somerset 

Sussex 

Durham 

Hereford 

Norfolk 

Linooln 

Carnarvon 

Suffolk 

Notts 
Wilts 

Burrey 
Kent 

Salop 
Hants 
Torks 



Note on the Tables. 



Column 1 is the mean of the readings of the barometer at 9 a.m. and 9 pm* 
corrected for temperature and reduced to sea-level. 

Column 4 is the mean of the readings of the dry-bulb thermometer at 9 sjn* 
and 9 p.m. 

Columns 5 to 10. The maximum and minimum thermometers are read and set 
•t 9 p.m., and the readings entered to the same day. 

Columns 13 and 14. The relative humidity is calculated by dividing the elastic 
force of vapour at the temperature of the dew-point for the month by that at 
the temperature of the air (i.e. dry-bulb reading). 

Columns 15 and 16. The amount of cloud is estimated according to the scale 
— lOy representing a cloudless sky, and 10 a completely covered or overcast 
sky. 

Colunms 17 to 20. The rain is measured at 9 a.m., and the amount entered 
to the previous d^. A fall of *006 in. and above constitutes a day of rain. 

Column 21. When any snow falls it is entered as a day of snow. 

Columns 22 and 23. When the mean of the 9 a.m. ana 9 p.m. observations of 
cloud is less than 2*0, this is called a day of clear sky, but when the mean is 
above 8*0 it is called an overcast day. 

Column 24. When the force of uie wind is 7 and above (on the scale — 12) 
this is counted as a gale. 

Columns 25 to 33 give the sums of the observations of the direction of the 
wind at 9 a.m. and 9 p.m. 
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Report on ths Meteorology of England for the Quarter ending SEPTEMBER 
80THy 1878, with Monthly Abstracts of the Observations made at the 
Society's Stations, By William Mabbiott, Assistant- Secretary. 

Atmosphbbio Pbessxtbe was, on the whole, a little below the average for the 
quarter. 

In July the mean, reduced to sea-level, was 80*05 in., which is *11 in. 
above that of Jane ; the highest being in the S W, and the values decreasing 
towards the E to 80*018 in. at Lowestoft. The maximum occurred at most 
of the stations on the 81st, the highest, 80*455 in., however, being at 
Buxton on the 18th, at 9 a.m., while the minimum was recorded on the 
24th, the lowest being 29*682 in. at 9 p.m. at Mansfield. 

In August the pressure was lower, and subject to more variation than in 
the preceding month, the mean, 29*75 in., being '80 in. below that of July. 
The readings were almost in the reverse order to those of the previous 
month, viz. decreasing from the SE to the W, the highest being 29*798 in. 
at Bamsgate, and the lowest 29*729 in. at Llandudno.* The maximum 
occurred at all the stations on the morning of the 1st, the highest being 
80*881 in. at Mansfield, while the minimum took place at most stations on 
the 14th, although the lowest, 29*082 in., was observed at Babbacombe at 
0.40 a.m. on the 80th. 

In Septemberihe mean was 29*98 in., which is *28 In. above that of August, 
with the highest in the SW, and values decreasing towards the N. Pressure 
was <;omparatively high and steady till the 14th, but after that date it was 
low and subject to considerable oscillation. The maximum occurred at the 
Bouthem and western stations on the 2nd and 8rd, and at the northern on the 
10th, the highest being 80*882 in. at Buxton at 9 p.m. on the 10th, and 
80*880 in. at Carmarthen at 9 a.m. on the 8rd, while the minimum, 
29*169 in., took place at 6 p.m. on the 15th, at Gainford. 

Am Tehfebatube for the quarter has been a little above the average. 

In July .the mean temperature was 60°*9, or 2^*7 above that of June, and 
varied from 57^*4 at Dartmoor and 57^*9 at Buxton to 68^*6 at Eastbourne. 
The weather for the first few days was cold, but was afterwards warm, especially 
Bo from the 16th to the 28rd, during which period the maximum readings were 
registered, the highest, 86^*8, occurring both at Gainford and Strathfield 
Turgiss on the 19th. The minimum was recorded at most stations on the 
4th, the lowest being 86^*5 at Audley End. The mean daily range was 
16°7. 

In August the mean temperature was 60^*1, or 0°*7 below that of July, 
and varied from 66^*1 at Dartmoor and 56^*7 at Buxton to 68^*1 at East- 
bourne and 68^*0 at Ramsgate. The weather during this month was some- 
what cool. The maximum occurred on various dates, the highest being 78^*6 
at Audley End and 78^*5 at Llandudno on the 5th, and 78^*6 at Hillington 
on the 6th. The minimum was registered at the central stations on the 1st, 
and at several others on the 21st and 22nd, the lowest reported being 40^*0 
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at Dartmoor on the 7th and 12th, and 40°*1 at Hillington on the 22nd. The 
mean daily range was only 14^*6, owing to the prevalence of cloud. 

In September the mean temperature was 66°- 8, or 4°*3 below that ^^ 
August, and varied from 52°- 5 at Buxton and 52°-6 at Dartmoor to 69°*^ ^ 
Eastbourne and 58^-2 at Ramsgate. The weather was mild daring the fi.J^ ^^ 
part of the month, but cold during the remainder. The maximnm ^^^ 
recorded at most stations between the 4th and the 7th, the highest be:^-^ 
76^-6 at Lowestoft on the 6th. The minimum readings took place mostly ^^ 
the 24th, the lowest being BO'^'S at Strathfield Turgiss. The mean df 
range was 1G°'0. 

Eainfall. — In July the total rainfall, as well as the number of 
days, wtis small, the average falls being less than an inch, with only 8 
days. The total falls varied from 2*61 in. at Marlborough to 0*48 in. 
Audley End and Gainford. The greatest daily falls occurred at most 
on the 24th, the maximum reported being 1*64 in. at Shrewsbury. 

In August the rainfall and the number of rainy days were large, wS^^^^^ 
frequent thunderstorms. The total falls varied from 9*12 in. at Dartmo^^^-^ 
and 8-27 in. at Mansfield to 8-61 in. at Ramsgate and 8-84 in. at Audle «-*^®^ 




End. The greatest falls measured in one day were 1'95 in. at Carmarths^ '*"^^^ii 
on the 4th, and 1-98 in. at Hillington on the 8rd. At Hereford 2-37 in. fa^* ^^ 
between 9 p.m. on the 22nd and noon on the 28rd, a space of 16 hour"^ ^ gT tf^ 
(Mr. W. Adams reports that the rainfall measured at Cardiff amounted t' ^ 
10*82 in., of which 8-G4 in. fell during a severe thunderstorm on the 15th.]^ ^ -^^'\ 



In September very little rain fell during the first 6 days, but from the 16<^^^ *' 



the weather was for the most part wet. The total falls varied from 5*21 iac^ ^' 
at Dartmoor and 5*19 in. at Buxton to 0*75 in. at Norwood and StrathfieC^^-*^^" 
Turgiss. The greatest daily amount was 2*75 in. at Hereford, which fell S: -B m 
about an hour-and-a-half in the early morning of the 8th, during a thunder;^ '^^^' 
storm. 

Wind. — ^In July the general direction during the first part of the mont^ 
was from W, but from E to NE during the remainder. In August E win& 
prevailed from the 1st to the 16th, W from the 7th to the 18th, and E 
variable from the 19th to the end of the month. Gales occurred at nearl' 
all the stations, chiefly on the 14th and 80th, In September the prevailiic^^-^-*--^^ 
direction was from the W. A gale was experienced at most stations on tkC^ 
15th. 

Notes by the Obsebvebs. 

-ft 




Audley End, August 12th. — Very heavy storm at 4.80 p.m., 0*75 in, 
in 12 minutes. 

Babbacombe, July. — A dry, fine and hot month, the driest since Jun^:^^-^ 
1877, and the warmest since July 1876. The nights were especially wannc^^'^^^ 
averaging 56°*0, the coldest being only 51°-0 on the 1st and 4th; th*-^^^ 
warmest period was from the 17th to the 22nd. 

August, — A very wet, stormy and cloudy month: most unfavourable fo:^>^ . ' 
harvest operations; a large quantity of cereals cut on the 18th "^'^ 
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remaining damp in the fields at the end of the month. The 2nd, 4th and 
8th were the only days on which no rain fell, though the fall on a few others 
did not amount to '01 in. The temperature was warm and equable. 

September. — This month has been a dry, fine one, especially its first half, 
when the temperature and barometer were high. No rain was measured 
daring the 10 days from the 5th to the 14th. From the 15th to the 22nd 
the weather was wet and stormy, with an unsteady barometer and rapid fall 
of temperature. After the 25th the barometer and temperature rose again, 
and the weather became fine. A colourless lunar rainbow was seen on the 
eyening of the 15th, and a faint one on the 18th. The harvest was com- 
pleted daring the first week. 

Cheltenham, August \Oth. — Heavy thunderstorm from 8.45 to 5.80 p.m. 
with breaks, 1*18 in. in 55 minutes. 

September. — The leaves on most of the trees, except the early ones, still 
green. * A very fine Aurora was observed on the night of the 6th, the waving 
clouds of light streaming some degrees past the zenith. 

Chubchstoke, July ^Ist. — ^Hay harvest ended. 

August 18tA. — Sea gulls seen. 

Hebefobd, September 8th. — ^Thunderstorm 4 ti.m., with heavy rain, 
2*75 in. in an hour-and-a-half ; hail in ice masses over an inch long. 

HiLLiNaTON, August Srd. — Rain of extraordinary violence, especially from 
5.50 to 6.45 a.m. of 4th, with thunder and lightning; surface of road 
washed away. 

16th. — Ash tree in Hillington Park struck by lightning; bark hurled 
25 yards. 

24th.— Very little rain fell here, but on all sides round, SE, S, SW, W 
and N, violent rain with hail. 

The most rainy August for 12 years, except 1872, when 6*60 in. fell 
(8'75 in. in one night). ,The average for the past 12 years is 2*42 in. 

NoBwooD, September. — Flies and wasps have been very numerous this 
season. 

COBBEGTIONS, &0. 

Cheltenham, July. — The wet bulb readings appear to be too high. The 
humidity is, therefore, probably too great. 

Stbathfield Tubgiss, August. — The barometer readings are too low, the 
deputy observer having cut off the upper portion of the mercury. 

Erratum. — Wakefield, June. — The Mean Maximum Temperature should 
be 66^-6, instead of 66^-8. 



[W] 



QCIBTZBLT JODXIUI. Or THX mitOTUlLOOtOU. SOOlnT. 



■5 

s, 

1 
6 




„^+O.C 


O-l .<!>-* 


(, ^ ^ r,« * 






■jttN 








■^r-^^r? 




■A\ 


-fin 




■MB 






♦ - fi^r-w 


« i^-rir. .n- 


1 


S 


■"- M - W 


««.««« 




n - o ™ 






■as 






- r. - -^-D » • 




■a 




(t r. . »^M -, 


•""<^ '"'-■" 


" — =""1 




- -an 








^■*«.>S|« 






-*■"'" ■^■"^ 0--«T* 


2 CvT- "- 


*"'"»""= "1 




It 






" " ■ " u u 














2-=-s:l 




■^9 'i>»in 




00 - ; " r. « 






■iino *0(i8 






O O O O o 






■I!'H 


r.*-*_* ^^*cc«,^ 


2^».-»^ 


»^,-«.. 




15 




"fftr&js 


?;tsj?j 


s-^rs"-? 


s-?rf? 




s 


|.i 




B^sj^p-s, S'y^^s* 


s???rr 


??!^??i ■ 






P 


i" ■":!■?! 


= ^5:-"l 


?3- ?■ = ■?'?' 


?f«-?? 




i3 

12 


■ai-d6 


Cl^i ^iii ,b ^ ;^2,i 


XtttZS 


i;:xski 




■ca-,6 


iEt^it 


t* :ttt 


■i K^kKi 


Ji:j;:c 




51 


•ni'JS 


iJSS,tSi" ^^.rjSi 


<2-S.JS-» 


a^m^s 


*ii 


IB 


■Iq'b6 


-l-Ti^S^S- 


EC^^S^Jf 


crRi ts 


RCKSiS 






■cn-d6 






fl 




«c 


t*:;:!^; 




-|n-«6 


.tziiii stsEsr 


5? 


si 


5iS:t.s 


■«1 


1 

la 

1^ 


■n^a 


-S-?ss 


JTSSS:;? 


SS'SS?? 






"n 


•ImI'I; 


i'S^'^j.? 


llSli 


2ssss: 


' 


•0]«(I 


8.-"?' „„.-- = 


-.-r-^'- 






■i!H 




s-^sis; 








■IDH 


•ElslH EllfK 


fcflS^fc 






■am 


•^iim £^^?=j 


i^*!?,!:;^ 


UJPrs-J 




•m»n 


'5^'5.5JS*s ^Si^ S55 


Itrili" 


fJHfJ 




■m-d6 


4^sl^l 


S:i%'S.SS 


?s|SJ£ 


iiHlfc 




■mB6 


-^I^lis ^ll'lll 


ISJII 


mBi 




BSinilBIJ JO OTBR 


ppp?.^pj ppl&.^?= 


mm 


ffflSS 






1 




J 

J 


1 
1 


1 
1 


3 
Sec 


1 


jj-ii 


1 

1 

1 


li 


i 
11 


Ii 
11 


i 


M 





UXTSOBOLOOV or ENSUIlt) FOB QOABTXR KNIONO BEPTXXBBB 80, 1B78. [26] 



A 


= E : : ■ ■ i ■ : : : i ■ \ ^ I { ■ ;■■ = !; 


& 


i ! i i ; i i i = T ■ i ■;■■■= ;■;«•; 


ff 


. • • i 


= 


! ; i ! 1- 


E ; ; III : III 


E • ; • • 


1 ~ 


■ : • : 




■■!■■■ 


E E ■ ■ ; III 


: : E • E 


ir 


• •*«* 


i 


; ■ • I = ! 


i « * E 


: • E • • 


■8 


-i. 


:. 


< ■ : • .^ 


• •IJ,I«E: gVVVl-- 


y 


t*s'^- 


• 


>:l . • : : • 


• • • • E E • : -■ • iFl t 


3- 


• • t£^ • 


1- 

• 


iTi • |i • • t 


.ll'lll.gS JV i|^lN 


J 


t* , , , , 


• 


^ • . i 1 M . 


• 'i' 'i' & S ^ '- III III i 1 S 


: 


III ; 'i' III 


: 


: E H ^ ill t. 


5^^«5| 


t i' '!! < > 


« 


! ; i ; 


= 


; ■ i i : i 


l^ : UL ■ ■ 


E v : 


s 


(- ■ • ! 


i 


;■;::; 


. ^^ . : i 


E i E E E 


s 


\ ■ ■ \ 


; 


III i = : III = 


a i V W ti HI 




^ 


i : i i : ; =;■::■ : ! ■ : ; 111 ;;;=■■ 


t 


• ■ t i = : r i 1 : ; ; ; i F ; i |I| ;::!== 


s 


5 ; 5 i 5 ! i \ \ i ■ ■ i i i i Mil III : III = 1 ■ 


r 


■ ! i i ■ ; i ; ; r 1 ■ :*•:;! ■ ■ ■ \ i i 


t 


i i T 1 T [ > « ; < ■ j i . i ; ! ; ■ : : ; I : 


.s 


i : i ! ; r = ! v ; ; i- him i ; ■ ; ; ; i ■ < 


' 






I E i .m. 


"ii 1 1 ^. 1 


! 


i i : : • 


• 


;••:;: 


■• = ■ = ■ 


E • : ■ • 


i • • * m 


• 


• • • • 


i i E • i E 


E ■ E E i 


* 


T « : • • 


• 


z * * * • : 


• III • ! • • 1 


• « E • • 


— 


• ■ i ■ 




: i i 1 E I 


E E : 1 ; III 


i E • ! E 


i = • : 


i 


i : • i ■ S 


: • ■ I E : I 


E E E E • 


• 


: : ; • • 


' 


• . • • ■ 1 


i'i: I • = : = = ::M 


« 


■ I I \ 4 


* 


i E 1- E 1 • 


• • ; E 1 E 


; ! ■ • ; 


.|. . i i 




!::•:• 


• E : E E E 


; E i ; ; 


«| : . : : . 


• 


T ■ : i i ■ 


! ; E • • III ••••;: 


- 1 


• 


■ i i ■ ! : 


'•i i ,. 


- 


i I • : 




III E ! ^ HI ] 


•••!;• fFl •ii;:: 




III 

III 


ii 


j 


iiiii 


e 


I'l 


i 


Is 1 

11 1 


: 1 : : i 



qUARTBRLV JOURNAL OF THE METEOROLOOICAL BOCIETT. 



i 

■5 


■inpO 


^r,-t.^a 


O- 




^.= >-*o 


^- ,« _ 1 5 






" " 


"-:': 




-OK 




~" "■^ ■= = 


- P.CO ■«■ 1 - 






■"2 


» « J3 






m- « ff>-J J 




'MS 














"**-■= 2 






n ^«*~ " 


"-*"-'"* 




'SS 














■a 




::■ 2 " " '- " 


J. r- t-M-o - 




'as 


^^ff,.0 H 1 


" " ■~'^-» 




*'^s "n" 




N 














i 


■£?iIP_ 








-=;---tCo- -' ■ 






- c-o«,o: 


«o 


o- 


-« o - 0-0-5- 


« OH ; 






D O O □ □ O 


O O O O o 










f"t;sss 


^ss^sa 


3'S = 3?=2 


•sa^rag? s 




! 




1 


s, ::??"- 


^^o-^o 


*rsr>5S 


JS"22'"'" 2 






djjisag'j 


rs^!!! 




■£ ?■'?."?? 1: 




II 




.0 - f~°» r r> 


Hiis: = 




S'S 


■ni'dfi 


'-""' 


ii :<,i° 


;:.'^SE5 


J2S,rf5 5 




a" 


■m.„6 




tvtzst 


KKi^bJTi - 




H 


^^^ 


d6 


%s:-s.i-s.%.s ss-^s-s,s 


SSj5.5.Jf 


JTKSasS 


3 


" 


Ifl-i^zaSi KCSM'^ 


•E^;JS« 


eciitj; 


IS — 


\ 


i 
! 
J 


'[□'da 


44£J£i 




ISK-Cte 


ss^s^i: 


% 


■in->j6 


.feE«E^* 


-ua«4& 


KiJitt^i 


silsii 


\ 


II 

5.3 


aina 


-'-"Vi"^'' 


"--"-22 


- ?" 2 -•- 




X 


■isn 




SkSIks 




fcitlis 




■9i«a 


-sa-'s: 


. ...... 


[-._ ^M 


|.====- 






•niM 


ft""S;^2, j!E!.^vKK 


Kb.5»=5.=j. 


is?=ii " 




i 


■MK 


-M^ISs llf^iE. 


^Il^^il 


IJJfekl ° 




•inK 


oiT* iTI^o i 


, §«£SS 


^KSSfe 


fefcfc^K • 




■nssH 


,u 


!!S 




1* 


lyi 


ZS^^Z-o _ 




■rail 6 


°!S=3 


IMS 


Hi-s,^ 


tf 




•MBfl 


"IsH'e.'S^ ^ll'^ii 


SkIIII 


i^^^^ 




■m-d 6 




kHSK 


^iR?s| 




1 


] 


t= 


. 


1 

3 






-3. 

il 


Ill 


;§ 
1 




ll 

II 


Ja 


a 




i 


1 


\ 



^IkTBOBOtOaT OF IHOUND VOB qnAKTBB SNDma SKPTBIfBKK 80, 1878. [27] 
••L^S ■••■:■>' ..:*:• t-^-t* 



H H , h- t? 



• • • • • ■ • 



t ^ ti . , t K , 



t ■ ^^ ^_^ ^ 

IIK.Vw. I^«V»«» ♦•'^•'^'^ KKjK.K 



• '!'•• Ill III i • 



» ^ * ^ f> ^ 



:«**** • < 



.•'!'••• 



,••*** 



• r • • • * * « I 



-^T-g-g-^-g-^ 



I • • « • 4 



■SW|^£ ^.ffi.^. gNi. 



. . iTi S "I t 



^ ; ♦ ♦ . i . 1 1' . s S « ! 1 5 



• « • • 4 



MMM MijM MJUl NMM 

^?o^== ■SJ^-'sl csi^2» -oi-^l^ 

■=-S|Ssl 1|||aS illill tfasll 
oSMg«g aggggg Jaanl^ a'^jlj 



[28] 



4UUTSBLT JOVnUL OF THE IIETSOBOLOOICU. SI 



■s 

1 

IS; 

■s 


'tnF3 


+«-.«" 


o 


» ■%r.o 


_ «- _ J^^ 


S"?""-^ 5 


MM 


f.mnl'TO r- 


^ 


^.OiO CT. 


-o ^O O -lO 








~ 


** S ? 


? :; ?" * - 


ITS 2 '"Sh : 




r 


""_- 




♦ 


^I^Z 


r'*:?°'2'2 


•"?^"~ . 


H 














■an 


f*"'^- ° " 


^ o 


O " o o 






■a 1 o t^ « o - ■* --1 


o - o - 


"~ * - o " 




•an 














*"- - T^ 


« 


"*-■= 






1 


■fl9[B0 




- 










■ ^rtV+H-- ^ 




-:-: 




"--"5 : 


■♦■o ■"■" 




■f[uo «rms 






o o a o o 


o o o o o o ; 


■1!«H ^o 




■S5??i:r 




5»jj„; J 




li 


■3 


^?r5t! 


JS-3-- 


ssssa^ 


r?-^?: ! 


is;ss=,?s 


^?f?f? 


ss'K.s^ir 


■ZRtsxt : 


ll 


^rJrrEf tlljEff 


cirEfP 


"?s?H = 




■ra'd* 


i^^:^;t-^^ 


J::4K£ 


2s;s,siJ 


^5^^^^ - 


■m-.6 


SJiJI" 


Si'rSSJ 


kiir^s-s 


tXtZSi J 


11 

4a 


■indS 


i»SS,^J5. r^Si-JfS 


3,Sg.S8.S 


!l.^^:*|! 


■m-Efi 


ft-SS^Ji 


t^J'^i!^ 


«?iSS» 


s:s5e:s : 


li 


-m-de 


•jb, !,!,?: 




5,8, 5, 5, 8,1 


issi^i : 


'ai»e 




iiSi^Ss 


EII,Sj5 


it*! :s = 


i 
■i 

1 

.a 


1 

.5 

1 

■«1 


■oinci 


:=-"- 


^-_^-«= „ 


„„.,,. 


---S- ! 




•eIsIII 




SIII-E? 


eEckSI ' 


ffs-ssJa 


***J*3 


««3-*S» 


JJ-JJ;- ■ 


■nipj 




^tiijii; 


Eli 


S.siH 


i 


-IBK 


•ifJI'll 


JSIISi 


IS==JI' 


urns • 


■<nW 


•iliiiE SCiiil 


i|SS|i 


iimji ■ 


■awH 


.ssJEb;5 fcifeiis 


«.s,fe£s£ 


ifc^sSs * 


.«.d6 


■ms^ 


fciiliinbl 




b;*,*,b!i:i ' 


.n.-,6 


•ill~i.i S£€Hfe 


-rssrfeS 


Ell:i4£ " 




.|PS£« St:^*g 


g.|p55S 


■ ^il^l i 




■! 




s 




1 


1 


f 
1 
1 


J 


I: 

1 




jj 


ijl 


1 
! 


i 

1 


i 

1 

J 


llJl 



MBTBOBOLOGT OF ENGLAND FOB QUABTER ENDING SEPTEBfBER 80, 1878. [291 



o 



\^ t£ h t£ 



^SS 



^ 



I 



^% 



o 
p 



o 

•—4 

o 
aa 

O 
00 

eo 



M 



I- 

g 

§ 

to 

III 



'3 



o 

s 

* 



1 

ct 



I 

CO 

o 



SQ 



O 

1-4 
5 



» 
» 






III 



III t^ 



: III 



III 



O 
III 



III 



^ I 



^ 



III 



i III 



irrr 





• 
• 
• 


• 


• 
• 
• 


• 
• 
• 




• 
• 
• 


• 


• 


• 
• 
• 


• 
• 


• 
• 
• 


• 
• 




• • 

• m 

• • 


• ■ 

• • 


• 
• 

• 


• 
• 
• 

• : 


• 
• 
• 

• 


• 


• • 

• • 

• • 


S" 


• 


• 


• 






111 

• 


• 


• 


• 


• 


• 


• 




IN. 


• • 


• • 


3- 


• 


• 


• 






< 

•• 


• 


• 


• 


• 


• 


1 1 

• 




• • 


• • 


O 
III 

"III" 

• 


III • 
III : 


• 
• 

• 


• 

• 


• • 




• 
• 
• 


• 
• 


h 




III 


• 


• 


• 


• 


• 
• 
• 


• 


• 




• : 


• • 


: h 


« 
«« 


• 


• 


• 






• 


• 


• 


• 


• 


• 


• 




•V 


• • 


• 


•^ 


• 


• 


• • 


•4 


• 
• 
• 


• 
• 


• 
• 




• 

• 
• 


• 
• 
• 


• 


• 
• 
• 


• 
• 
• 


• 
• 
• 


• 
• 
• 


• 
• 
• 




• • 
• 

• • 


• Ul 


m 
• 
• 


i • 


• 
• 


III 


• • 

• • 


8 


• 
• 
• 


• 
• 


• 




• 
• 
• 


• 
• 
• 


• 
• 
• 


• 
• 
• 


• 
• 
• 


• 
• 


• 
• 
• 


• 
• 
• 




• • 


: • 


• 


• 


V 


III 

• 


• : 


OS 


• 
• 


• 


• 




• 


• 


• 


• 


• 


• 


• 


• 




HI. 


• • 


• 


• • 


• 


• 


• • 


00 


• 


• 


• 




• 


• 
• 


• 


• 


• 


• 


• 


• 




• • 


• • 


• 


• • 

• : 
B : 


• 
• 


• 
• 


t^ • 


1^ 


• 


• 


• 




• 


• 


• 


• 


• 


• 


• 


• 




!'• 


• • 


• 


• : 


« 

»« 


• 


• 

• 

• • 






• 


• 
• 
* 


• 


• 
• 


• 
• 


• 
• 


• 
• 
• 


• 
• 
• 




• : 


• 

• • 

• • 


• 


• 
• 


• 

• 

• 


: • 




^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B ^B 




• 


• 
• 
• 


; 


• 
• 


: 


• 
• 
• 


• 


• 


• 


h 


• 


• 
• 


• 


: B 


• ■ 
• 


• 
• 
• 


O : 


• 
• 


* 


• • 

• • 

• • 




• 
• 


* 
• 


': 


• 
• 
■ 


• 
• 
• 


• 
• 
• 


• 
• 
• 


• 
• 
• 


I 


• 
• 
• 


• 
• 
• 


• 
• 
• 


• 


m m 

• 

• • 


• • 

• • 

• • 


1 


• • 

• • 


1 


• 
• 
• 


: : 

• • 



Oi 



III 



III 



» • • • 


i • i • III : 

• 


• : • • • • 


• • • • 

• - • • 

• ■ • ■ 


III • : i II III 


: : III : : : 


• • ■ • 

• ■ ■ • 

• • • • 


: : : i ? Ill 


• • • • . 



: I- 



III III 



: III 



m^ 



: V t ,V, III 



H ^ iVl 'i' 



: II 



III 



i 



: III 



»n 



I III 






III Ml 

O :" 






III 



rMTiii 



ill 



III 



a 
o 

••• 

o 



III 



III 



O h 



-a^ 



o '2 

si 






o ^ M a s 5 



o 

as 



CO A 

'd ^ 






1 



O 
Jll. 

Ill 



f 

SS S o § 2 



': III 



: III 



o P m 



8 



i I fe- 
ll 1 

w « < 



i5 



00 

i 

o 



NEW SERIES. VOL. IV. 



[80] 



QUARTBBLY JOURNAL OF TOE METEOBOLOOICAL SOCIBTT. 



List of the Stations, with the Names of the Observeks, &o. 

Height of 
Lat. Long. Ground. Obseryer. 

52° 1' N. 0°13' E. 154ft. J. Bryan. 



Station. 
Andley End 
Babbacombe 
Buxton 



County. 
Essex 
Devon 
Derby 



Carmarthen 
Cheadle 
Cheltenham 
Chester 

Churchstoke 
Dartmoor Prison 

Downside 

Eastbourne 

Gainford 

Hereford 

Hillington 

Eelstem 

Llandudno 

Lowestoft 

Mansfield 
Marlborough 

Norwood 
Bamsgate 



Carmarthen 
StaiTord 
Gloucester 
Cheshire 



50 29 
53 14 

51 52 

52 58 
51 54 

53 12 



Montgomery 52 31 8 
Devon 

Somerset 

Sussex 

Durham 

Hereford 

Norfolk 

Lincoln 

Carnarvon 

Suffolk 

Notts 
Wilts 

Surrey 
Kent ' 



Shrewsbury (Leaton) Salop 
Strathfield Turgiss Hants 
Wakefield Yorks 



50 33 

51 15 

50 46 
54 33 

52 5 

52 48 

53 24 
53 21 

52 29 

53 8 

51 25 

51 26 
51 20 

5'i 45 
51 20 
53 41 



3 31 W. 293 E. E. Glyde, F.M.S. 

1 51 W. 987 E. J. Sykes, FJELA.S., 

F.M.S. 

4 18 W. 188 Q. J. Hearder, M J). 

1 57 W. 646 J.C.PhiUp8,J.P.,F.M.8. 

2 3 W. 184 R. Tyrer, B.A., F M.S. 

2 53 W. 63 A. O. Walker. FX-S., 

F.M.S. 

5 W. 549 P. Wright, F.C.S..F.M.S. 

3 59 W. 1372 R. E. Power, L.B.C.P., 

F.MS. 

2 29 W. 592 Rev.T.L. Almond. 0.S3. 

16 E. 24 S. Bretton, F.M.S. 

1 44 W. 249 A. Atkinson. 

2 45 W. 274 T. A. Chapman, M.D. 
33 E. 88 Rev. H. Ffolkea. F.M.9. 

7 W. 388 D. G. Briggs. F.M.S. 
50 W. 79 J. Niool. M.D.. F.M.S. 
45 E. 85 S. H. Miller, FJt.AS., 

F.M.S. 
12 W. 349 W. Tyrer, F.M.S. 
43 W. 471 Rev. T. A. Preston, MA., 

F.M.S. 

6 W. 184 W. Marriott. F.M.8. 
25 E. 105 Rev.E.D.O*Gara,O.S.B., 

F.M.S. 
57 W. 266 Rev. B. V. Pigott, F.M.S. 
W. 195 Rev.C. H. Griffith.F.M.S. 
80 W. 96 H. Clarke, L.B.C.P., 




3 
1 

1 
1 


1 

2 
1 
1 



F.M.S. 

Notes on the Tables. 

Column 1 is the mean of the readings of the Barometer at 9 a.m. and 9 p.m. 
corrected for temperature and reduced to sea-level. 

Column 4 is the mean of the readings of the Dry-Bulb Thermometer at 9 a.m. 
and 9 p.m. 

Columns 5 to 10. The Maximum and Minimum Thermometers are read and set 
at 9 p.m., and the readings entered to the same day. 

Columns 13 and 14. The Relative Humidity is calculated by dividing the elastic 
force of vapour at the temperature of the dew-point for the month by that at 
the temperature of the air (i.e. dry-bulb reading). 

Columns 15 and 16. The Amount of Cloud is estimated according to the scale 
— 10, representing a cloudless sky, and 10 a completely covered or overcast 
sky. 

Columns 17 to 20. The Rain is measured at 9 a.m., and the amount entered 
to the previous day. A fall of '006 in. and above constitutes a day of rain. 

Column 21. When any Snow falls it is entered as a day of snow. 

Columns 22 and 23. When the mean of the 9 a.m. and 9 p.m. observations of 
the amount of Cloud is less than 2*0, this is called a day of clear sky, but when 
the mean is above 8*0 it is called an overcast day. 

Column 24. When the Force of the Wind is 7 and above (on the scale — 12) 
this is counted as a gale. 

Columns 25 to 33 give the sums of the observations of the Direction of the 
Wind at 9 a.m. and 9 p.m. 



METEOBOLOGT OF XNaULND FOB QUABTBB BNDZMO DEOEMBKB 81, 1878. [81] 

Report on the Meteorology of England for the Quarter endvig DECEMBER 
81sTy 1878, with Monthly Abstracts of the Observations made at the 
Society** Stations, By William Mabbiott, Assistant- Secretary. 

Atmosphxbio Pbessube was below the average for the quarter. 

In October the mean, reduced to sea-level, was 29*76 in., which is *22 in. 
below that of September, the highest being in the S and SE, and the values 
decreasing towards the N and NW. The maximum occurred in the N on 
the 2nd, and at the other stations on the 12th or 18th, the highest being 
80*866 in. at Buxton at 9 a.m. on the 2nd, and 80*898 in. at Ramsgate at 
9 a.m* on the 18th ; while the minimum took place at most stations on the 
26th,the lowest, however, was 28*901 in. at Llandudno at 9 a.m. on the 10th. 

In Novmnber the mean was 29*79 in., which is *08 in. above that of the 
preceding month, the highest being in the W and the lowest in the £. The 
maximnm readings occurred at all stations on the evening of the 19th, the 
highest being 80*579 in. at Ghurchstoke ; the minimum took place in the N 
on the 10th and in the E on the 16th, the lowest being 29*116 in. at Gain- 
ford at 9 p.m« on the 10th, and 28*925 in. at Lowestoft at 9 p.m. on the 
15th. 

In December the pressure was low, but much more uniform than in the 
two preceding months ; the mean was 29*78 in., which is *06 in. below that 
of November. The readings followed the same order as in the previous 
month — viz. the highest bebg in the W and the lowest in the E. The 
maximum occurred in the W on the 4th, and at the other stations on the 
24th, the highest being 80*888 in. at Llandudno at 9 a.m. on the 4th, and 
80*418 in. at Buxton at 9 p.m. on the 24th ; the minimum took place at 
most stations on the 18th or 19th, the lowest being 28*977 in. at Wakefield 
at 9 p.m. on the 18th. 

AxB Tbxfebatubs was much below the average for the quarter. 

In October \hi^ mean temperature was 49^*7*, or 6^*1 below that of Septem- 
ber, and varied from 46^*8 at Buxton, and 47^*2 at Cheadle, to 58^*8 at 
Eastbourne and 52^*8 at Bamsgate. The weather was mild till the 21st, but 
cold during the remainder of the month. The maximum was registered at 
most stations on the 5th, the highest being 74^*2 at Strathfield Turgiss and 
78°*7 at Norwood ; the minimum occurred on the 80th or 81st, the lowest 
being 26^*1 at Hillington on the 81st. The mean daily range was 12^*6. 

In November the mean temperature was 87°*8, or 11°*9 below that of 
October ; and varied from 84^*9 at Cheadle and 85^-8 at Buxton to 41''*6 
at Llandudno and 41^*5 at Bamsgate. The weather was cold throughout the 
month, the only warm days being the 10th, 24th, and 25th. The maximum 
took place in the N and W on the 10th, and in the S and E on the 25th, the 
highest being 54^*1 at Carmarthen on the 10th, and 58^*1 at Audley End on 
the 25th. The minimum was recorded in the E on the 80th, but on various 
dates at the other stations, the lowest readings registered being 20^*0 at 



* The mean of the 9 a.m. and 9 p.m. readings. 



e 



[82] QUABTBBLT JOUBMAL OF THE METEOROLOGIGiLL 80CIBTT. 

Cheltenham on the 29th, and 20°-2 at Hillington on the 80th. The mean 
daily range was 9°'7. 

In December the mean temperature was 81^*8, or 6^*0 below that of 
November, and varied from 28^*2 at Eelstem to 85^*9 at Babbaoombe and 
Eastbourne. The weather was very cold till the 26th, especially so from the 
8th ; but a rapid thaw set in on the 26th, and the weather continued veiy 
mild to the end of the month. The maximum occurred on the 80th or Slstt 
the highest recorded being 56^*1 at Strathfield Tnrgiss on the 80th. The 
minimum took place at most stations on the morning of Christmas Daj. 
The bwest readings registered were : on the Idth — 2^*0 at Gainford ; on the 
24th, 2°'5 at Buxton ; and on the 25th— P'O at Gainford, ^''•B at Cheltenham 
and Hereford, and 6^*9 at Hillington. The mean daily range was 10^*2. 

Rainfall was above the average, and at some stations the monthly amoonta 
were greater than those of any previous year. 

In October the total falls and number of rainy days were in most cases 
large. The falls varied from 8*79 in. at Dartmoor and 6*85 in. at Downside 
to 1*47 in. at Norwood and 1*48 in. at Qainford. The heaviest daily falb 
occurred in the W on the 9th, in the NE on the 24th, and in the SB on the 
25th ; the greatest falls being 1*58 in. at Dartmoor on the 9th, and 1*84 in* 
at Eastbourne on the 25th. 

In November the rainfall was large, especially in the £. The total USb 
varied from 7*59 in. at EEillington and 6*50 in. at Dartmoor to 2*16 in. ti 
Chester and 2*29 in. at Wakefield. The greatest daily fiedls occurred on the 
9th, 10th, 14th, and 15th, the heaviest recorded being 1*54 in. at Hillington 
on the 14th. Snow fell at nearly all the stations on several days during the 
month. 

In December the rainfall and number of rainy days were less than in the 
two previous months. The total falls varied from 7*02 in. at Dartmoor and 
8*21 at Babbacombe to 1*18 in. at Audley End and 1*28 in. at Norwood. 
The greatest daily falls occurred chiefly between the 25th and 8l8t, the 
heaviest being 1*24 in. at Dartmoor on the 28th. Snow fell frequently 
during the month ; some of the recorded daily rainfalls are, in &ct, the 
measurements of melted snow. 

Wind. — In October the general direction of the wind was SW to B from 
the 2nd to the 12th, S to S£ to the 21st, and chiefly from NW for the 
remainder of the month. The irind was strong in force, and gales occnired 
on several occasions at nearly all the stations. In Nwember N winds pre- 
vailed generally throughout the month. A gale from the SW occurred on 
the 10th, while gales from the NW and NE also took place at several stations. 
In December the prevalent winds were N till the 9th, E till the 14th, NW and 
variable tiU the 24th, SE on the 25th, and S to SW till the end of the month. 
Gales were experienced on several occasions, chiefly at the doee of the 
month, when it blew strongly from the SW. 

Notes by the Observers. 
AuDLET End, December 26tA.— Everything completely covered with ice. 
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Babbacombb, October,^-li was wet and stormy with a low barometer from 

16 6th to the IQthy and after the Slst ; dry and fine with a high barometer 

id NE wind at the beginning and in the middle of the month. Warm 

oailier prevailed till the 2l8t ; then changed to cold, which became very 

ivere on the 29th and 80th, when a little snow fell here, and the Dartmoor 

ills weiB covered with it. Parhelia were visible on the 12th and 25th. 

November.-^The first and third weeks were dry, with a high barometer ; 

e second and last weeks wet with a low barometer and strong winds. 

!tteriy cold weather and N winds prevailed throughout the month ; the only 

mn days being the 10th and 24th, when SW winds and rain occurred. 

lore was scarcely any sunshine during the last ten days of the month. 

D^eember.^^The month has been very cold, the mean temperature being 

'8 below that of December, 1877, and 10°*0 below that of December, 1876. 

"ost occurred in the air on 18 days, and on the grass every day till the 

*th and again on the 29th ; N winds accompanied with intense cold and 

ow after the 9th prevailed till the 25th, when an £ gale and thaw occurred 

lowed by strong SW winds, heavy rain and mild weather to the end of the 

mth. Snow fSall on 11 days, it covered the ground from the 9th to the 

th and remained in the shade till the 25th, whilst the road and paths were 

ized with ice, rendering locomotion very dangerous and causing many 

Bidents. 

CABMABTHBNy D$cmnber 28th. — Skating on high road on this and previous 

ys. 

Chbltbvham, November. — ^The trees completely bare of leaves by the 

th. 

December, — Frost set in on the 8rd, at first slight with hoar frosts, but 

idually increasing in intensity. Skating commenced on the 9th, and con- 

ined without much intermission till the 25th. The early part of the frost 

a accompanied with dull foggy weather, but the days between the 17th and 

si were delightfril, very sharp, bright, and calm. Snow fell heavily on the 

^t of the 21st, but the frost continued till the 26th, when thaw set in, a 

ference of 27^*2 occurring between the minimum temperatures of the 25th 

1 26th. The month concluded with fog, rain and wind. 

Downside, November 11th. — Chestnut, ash, and lime bare; 12th, apple 

d pear bare ; 22nd, elms bare ; 80th, sycamore bare. 

December 9th. — An extraordinary lunar halo was seen immediately after 

laei. It was cruciform in shape, the perpendicular arm of the cross 

pearing sooner, and being more brilliant than the transverse arm. This 

appeared upon the moon*8 leaving the low strata of clouds hanging close 

on the horizon. 

Qadcfobd, November 12th. — ^The evening of the 11th was remarkably 

e and clear with hard frost (28^-5 in shade and 20°*0 on grass 9 p.m.), and 

itinaed so up to 11 p.m., wind NW. Soon after I observed large masses 

cumuli rising in the SW; I looked out at 1*80 a.m., no snow, cloud much 

ireased. At 4*46 a.m. it was evident a very heavy fall had occurred. The 

^ht watchman at Piercebridge Station, half way between Darlington and 



[84] QUARTERLY JOURNAL OF THE METBOBOLOGIOAL 80CIETT. 

Gainford, reported to me as follows : — ** At 12*80 a.m. a fitUe rime on 
ground, 1*80 began to snow heayily and eontinaed till 4*80 a.m. when wind 
increased, but snow did not drift till after 6 a.m. when it blew heavily. The 
train leaving Qainford at 9*47 a.m. stack &8t and was hours in reaching 
Darlington, although four engines were employed." 

Hereford, November SOth, — ^Black Mountains have not been dear of snow 
since October 28th. 

December 25th. — 9 a.m. everything to minutest details of foliage elolhed 
with about -^g in. of pure transparent ice. 

HiLLiNaTON, October, — Heliotropes still untouched at end of month till 
80th. Foliage exceptionally abundant. 

November, — ^The largest amount of rain registered m any one month 
for 12 years ; the mean for November during the same period is 2*98 in. 
Fields under water on the 14th. 

December. — The moisture of the atmosphere exceeded anything I haT8 
ever seen during the great cold. One's hair and beard were full of dropS} 
which soon became balls of ice. Ground covered with snow from 8th-28th; 
thaw extraordinarily rapid, the ground was covered with snow on the evsnisg 
of the 28th and not a vestige was left a.m. 29th. 

Eelbtern, November, — ^This has been the wettest month I have erer 
recorded. 

Lowestoft, December. — ^The ground was completely sealed with firoxen 
snow from the 9th to the 26th, and many birds died of cold and hnngefi 
especially starlings and thrushes. Flocks of starlings stripped the holly 
trees of their berries. 

Mansfield, December, — The month has been remarkable for its low 
temperature: frost set in about the 8th and continued with very h'ttle 
intermission till the 25th, the thermometer scarcely rising above freezing 
point. The ground was covered with snow from the 11th to the 26th. 
From the 10th to the 14th was remarkable for the heavy rimes, which coTered 
every object very thickly and remained throughout the period. 

Norwood, October 9tA.^Prismatically coloured mock moona on Wand E 
sides of true Moon at 6*50 p.m. 

Corrections, &c. 

Hereford, May. — The rain&ll should be 4*78 m. instead of 4-68 in. 
Wakefield, March, — The rainfall should be 0*74 in. instead of 0*76 in* 
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Montgomery 52 31 



BT OF THK Stations, with the Nambb of thb Obssbtxbs, &o. 

Height of 
Long. Grotrnd. Obserrer. 

52* r N. 0*13' E. 164ft. J. Bryan. 

3 81 W. 293 E. E. Clyde, F.M.S. 
1 54 W. 987 E. J. Sykes, FJLA.S., 

f.M.S. 

4 18 W. IBS G. J. Hearder, M J). 

1 57 W. 646 J.O.PhiUpe,JJP.,P.M.S. 

2 3 W. 184 B. Tyrer, BJL., F M.S. 

2 58 W. 68 A. 0. Walker, Fj:i.S., 

F.M.S. 

3 5 W. 549 P. Wright, F.aS..F.M.B. 
3 59 W. 1372 B. E. Power, L.B.C.P., 

F.M.& 
2 29 W. 592 BeT.T.L.Ahnond,O.S3. 

16 E. 24 - B. Bretton, F.M.8. 

1 44 W. 249 A. Atkinson. 

2 45 W. 274 T. A. Chapman, M J). 
38 E. 88 Ber. H. Ffolkes, F.M.8. 

7 W. 388 D. O. Briggs, F.M.S. 

3 50 W. 79 J. Niool. MJ)., F.M.a 

1 45 B. 85 B. H. Miller, FJtJuS., 

F.M.S. 

1 12 W. 349 W. Tywr, F.M.a 

1 48 W. 471 BeT. T. A. Preston, M.A., 

F.M.S. 
0' 6 W. 184 W. Maniott. F.M.8. 

1 25 E. 105 BeT.B.D.O*aara,O.SJB., 

F.M.B. 

2 57 W, 266 Bev. E. V. Pigott, F.M.8. 
low. 195 BeT.C.H.Griffith,F.M.S. 
1 80 W. 96 H. CUurke, L,B.C.P., 



Devon 

Somerset 

Bnssex 

Durham 

Hereford 

Norfolk 

Lincoln 

Gamarron 

Boflolk 

Notts 
WUts 

Borrey 
Kent 



bmy (Leaton) Salop 
ield Torgiss Hants 
eld Torks 



50 38 

51 15 

50 46 
54 33 

52 5 

52 48 

53 24 
53 21 

52 29 

53 8 

51 25 

51 26 

51 20 

52 45 
51 20 

53 41 



F.M.S. 
Notes on the Tables. 

imn 1 is the mean of the readings of the Barometer at 9 a.m. and 9 p.m. 
ted for temperature and reduced to sea-level. 

unn 4 is the mean of the readings of the Dry-Bulb Thermometer at 9 ajn. 
pjn. 

imns 5 to 10. The Maximum and Minimum Thermometers are read and set 
m., and the readings entered to the same day. 

imns 13 and 14. The Relative Humidity is calculated by dividing the elastic 
>f vapour at tiie temperature of the dew-point for the month by that at 
nperature of the air (».e. dry-bulb reading). 

unns 15 and 16. The Amount of Cloud is estimated according to the scale 
representing a cloudless sky, and 10 a completely covered or overcast 

mms 17 to 20. The Rain is measured at 9 a.m., and the amount entered 
previous day. A fall of '006 in. and above constitutes a day of rain, 
min 21. When any Snow falls it is entered as a day of snow, 
imns 22 and 23. When the mean of the 9 a.m. and 9 p.m. observations of 
lount of Cloud is less than 2*0, this is called a day of clear sky, but when 
ean is above 8*0 it is called an overcast day. 

imn 24. When the Force of the Wind is 7 and above (on the scale — 12) 
counted as a gale. 

imns 25 to 33 give the sums of the observations of the Direction of the 
at 9 a.m. and 9 p.m. 
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APPENDIX. 



OBSEEVATIONS 



FROM 



STATIONS OF THE SECOND ORDER 



FOR THE YEAR 1877. 



XIW BEBIES. — VOL. IV. 



IV QUABTXKLY JOUBKAI. OF THK mTBOBOLOaiCAL SOCIBTT. 

HA WES. 

Height above Mean Sea Level 900 feet. LoDg. 2? 11' W. Lat. 54= 18' N. 

Fkbbuabt, 1877. 
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APPENDIX — OBr,ERVATTONs 1877. V 

BTRATHFIELD TURfilSS. 
Height nbore Mean Sea Level 196 feet. Long. 1° S' W. Lat. 61° 20' N. 
FBBBniET, 1877. 
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HAWES. 

Height above Mean Sea Level 800 feet. Long. 2° 11' W. Lat. 5i° 18' N. 

Makch. 1877. 
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IPPENDIX — OBSEBTATIONS 1877. vit 

STBATEFIELD TURGISS. 
Height above Mean Sea Lewi 196 feet. Long. 1° 8' W. Lat. 61° 20' N. 
Mabou, 1877. 
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APPENDIX —OBSERVATIONS 1877. 

STRATHFIELD TURGISS. 
Height nbove Mean Sea Level 190 f.et. Long. 1° 3' ^ 

REPTESinKR, 1877. 
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QUARTERLY JOURNAL OF THE METEOROLOGICAL SOCIETY. 



HAWES. 

Height above Mean Sea Level 800 feet. Long. 2° 11' W. Lat. 54? 18' N. 

September, 1877. 
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STRATHFIELD TURGISS. 
[ei<Tht above Mean Sea Level 19G Let. Long. 1° 3' W. Lat. 5r 20' N. 

REPTEMnER, 1877. 
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STRATHFIELD TURGISS. 
Height above MeaD Sea Level 196 feet. Long. 1° 3' W. Lat. 61° 20' N. 

OCTOBEB, 1877. 
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STRATHFIELD TURGISS. 
Sea Level I9G reet. Long. 1° 3' W. Lat. Gl" 20' N. 

DerEMBEB, 1877. 
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METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING MARCH 31, 1878. 

^EMABKS ON THE WeATHBR DURING THE QUARTER ENDING MARCH 3lSTy 1878. 

By James Glaisheb, Esq., F.R.S., jrc. 

lie month of Janoaiy was nnusuallj mild, the sky was generally overcast, and there was very 
e sunshine, the fall of rain was less than the average, and the fall of snow till after the 34th was 
11 in amount Till the 34th dapr, with the exception of the xoth, xith, lath, and 13th, the 
peratore was every day above its average ; and on the 14th, X5th, sist, and sand, to a very 
e amount ; the temperatures on the sist and 22nd, both day and night, were extremely high, 
the average excess of daily temperature from January ist to the 24th was 5^*1. On the 

I a cold period set in, and snow fell daily, chiefly in the north, but on the 25th it fell generally 
r the country, extending as fiur south as Guernsey. On January 28th Uiere was a sli^t shock 
arthquake, which was felt at Jersey, Isle of Wight, London, Brighton, Southampton, Havre, 
en, and Paris, and many other places. The cold weather which set in on January 25th, 
inued to February 12th, and the average deficiency of temperature for these 19 days was 2° '6 
f. On February 13th a very warm period set in, and on the 17th there was a remarkably high 
temperature at all stations, the temperature at' some exceeding 60°, and at many being nearly 
il to this amount; this very warm period continued till March 13th, the first day of March 
^ distinguished for high temperature, and for the 28 days ending March 13th, the daily excess 
mxperature was on the average as large as 7° ; then there occurred 5 days of low temperature, 
w £dling over the Midland and Northern Counties daily ; the average daily deficiency of 
peratare was 4^°; then 4 days (March i8th-22nd) of warmth followed, the excess of tempera- 
) bong 6^^ Up to this time the weather for the whole quarter had been exceedingly mild, but 
the a3rd day of March bad weather set in with severity, and from this day to the end of the 
tier the weather was bitterly inclement ; snow fell on every day, accompanied with very cold 
ind N.E. winds, and no more trying weather during the winter was experienced than on March 
i and 30th ; the snow on these days was large in amount, and was general over the whole 
ntry, all the railways in Devonshire being blocked, and telegraphic communications being 
rywhere interrupted* The average deficiency of temperature for the 10 days ending March 3i8t 

as large as 6|° daily, 
'he readings of the barometer were high upon the whole quarter, in January the mean reading 

29-979 inches, and this was slightly exceeded in the years 1855, 1858, 1859, i8^4> ^^^ 1874. 
February the mean reading was 30* loi inches, and there are only two Februaries back to 1841 
^hich this reading was exceeded, viz. : in 1849 when it was 30* 106 inches, and in 1863 when 
ras 30*141 inches. 

lie readings of the barometer in the vicinity of London were above their averages from the 
to the 6th of January, below on the 7th and 8th, above from the 9th to the 22nd, below on the 
se following days, above on the 26th and 27th, below on the 28th, and again above from the 
d to the end of the month. Ilie mean readmg for the month was 29*979 ins., being o* 231 in. 
ve the average. During the first nine days of February the barometer readings were above 
ir averages ; the mean amount in excess of the average for these nine days was no less than 
6 in.; the reading on the xoth was the same as the average, the readings on the nth and 

II wero above their averages, and on the 13th and 14th they were below, from the 15th to the 
1 they were all above their averages, and on the 27th and 28th they were respectively o* 13 in. 

0*07 in. below. The mean rei^ng for the month was 30*101 ins., being 0*308 in. above 
average. The readings of the barometer from the xst to the xoth of March were alternately 
ve and below their averages, from the iith to the 21st they were all above, and from the 
d to Uie end of the month they were below their averages, with the exception of the 26th, 
eh was o-ii in. above. The mean reading for the month was 29*890 ins., being 0*154 in. 
ve the average. 

Lt Greenwich the mean temperature of January was below that of December by 0^*4 ; that of 
nnary was above that of January by 1^*8 ; and that of March was below that of February by 
t. (From the preceding 37 years' observations the mean temperature of January is lower 
1 that of December by i^* 5 ; that of February is higher than that of January by o°* 6 ; and that 
liarch is higher than that of February by 2*^* 3.) 

rhe mean temperature 0/ the air for January below that of December over the whole country 
t o***6 ; that of February above that of January was i®*8 ; and that of March below that of 
imary was o®* i. 

rhe mean temperature 0/ the air for Januaiy was 40^*4, being 3^*9 and 1^*7 above the 
rages of the preceding X07 yean, and 37 years respectively. It was 2^*3 lower than the 
le in 1877. 

!%e wuan temperature of the air for February was 42^*2, being 3*^*5 and 2''*9 above the 
rages of the preceding 107 years, and 37 years respectively. It was x^*3 lower than the 
le in 1877. 

rhe mean temperature of the air for March was 42''*o, bdng o^'o, and 0*^*4 above the 
rages of the preceding 107 yean, and 37 yean respectively. It was 1*3 higher than the value 

877. 

rhe mean temperature of the air tor the quarter was 41^*5, being 2''*8 and v*"i above tho 

rages of the preceding 107 yean and 37 yean respectively. 

rhe mean high day temperaturet of the air were i^'a and 1^*6 above their respectiTe inrer 

Fanoary and February 9 but 0^*3 bdow in March. 



2 On the WeaAer during the Quarter etidiny March ^ist, 1878. 

Tlio followiug table contains tho highest and lowest temperatures registered at all the stations on 
January sist and 22nd, February' 17th, and March XHt, which were remarkable for their high 
temperatures ; and on March 29th and 30th, which were remarkable for their low temperatures. 

Table of Maximum and Minimum Temperatures of the Ais at the tteveral Statio5S on 
January 2i8t and 22nd, February 17th, and March 1st, 29th, and 30th. 
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47*2 


38*0 
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44-2 


80-1 


liriirtiton - - - 
HalUbnry - . - 


WO 


40-0 


50-2 


45-4 


1 51-8 


40*8 


61-0 


44*8 


87*0 


31*0 


88*7 


810 


MO 


4.1*5 


M-5 


490 


5S*0 


41-0 


MO 


49*0 


87-0 


81*0 


440 


«*0 


lUriMinpIe - - - 


WO 


47*0 


M'O 


53-0 


5S-0 


47*0 


M-0 


59*0 


44-0 


82*0 


42-0 


Si'C 


(^aterliam - . - 


MO 


44-0 


520 


48-0 


55*0 


41-0 


62*0 


88-0 


42-0 


80-0 


45-0 


1 2»-« 


BiitU - - - - 


._ 





— 


— 


57-7 


45* 1 


61-0 


47-4 


360 


80-0 


38-8 


C% 


]{an>HKiit« - - - 


«•« 


410 


5J*0 


50-3 


5VS 


44-4 


51-2 


48-1 


38-1 


3t-9 


S-3 


• sri 


Ktnitlifleld Turfriu - 


64-0 


4^,-5 


51-4 


47-5 


,'»*2 


47*2 


56-i» 


60*1 


86-5 


33-4 


41-3 


■ 2»-0 


WeybriiUe IIcAtti - 


WO 


45-5 


55-0 


6«)-5 


69-6 


4:*8 


M-0 


49-5 


8i;'0 


81-6 


40-0 


Vi 


^tarllMirouKh 


M-7 


4M-4 


54-0 


4(I-2 


67*7 


40*1 


.■55-5 


4^-5 


35-8 


sri 


88-9 
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Bristol - - . 


M'S 


46-3 


51-:! 


51-7 


69*0 


4.-1*6 


;i6-c 


60-6 


89-7 


31-8 


44-0 


»7 


Itlaukhfath 


fi7-y 


40*0 


.^•7 


40*0 


cr2 


47-0 


M*l 


40-1 


35-2 


8*1-0 


43-3 


29-3 


Royal OlMCfTatory - 


M-8 


4:j-2 


51-8 


47-3 


Air6 


44-4 


M'H 


60*2 


85*8 


82*3 


4'>-8 


80-i 


Strcatloy - - - 
C:hi«wick - . - 


."►to 


45*7 


MS 


5:>'0 


51*2 


47*8 


55-2 


52*2 


42-0 


82-0 


88-0 


2r9 


.VJO 


4H-0 


M'O 


52-0 


5.1-0 


4.'-0 


5.-I-5 


49*5 


45*5 


£2*6 


46*5 


81*5 
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M'« 


U"J 


54*8 


51*0 


59-T 


46*8 


.17-9 


49*1 


38-0 


S9-4 


41*3 
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44-9 


M'5 


52- 
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38-9 


19-U 


43-0 


27-4 


<)louce«tcr - - ' - 
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44:. 


6J-0 
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620 


41-5 


5'i-0 


4K0 


45*5 


«*0 


42-7 
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Koyiiton - - - 


fiao 


4S*4 


M'O 


5'»-0 


53-0 


44-4 


M'S 


47*8 


41*2 


89-6 


87*9 


8ft*7 


CarrlinRton 


Hit 


44-0 


54-0 


51-0 


580 


4fO 


59*4 


49-0 


890 


31-0 


43-4 


»t 


SomerlPTtoii 
Cftintiriiitre - . - 


M'9 


43-5 


4.-.0 


30-8 


57 U 


41-4 


M-2 


47-0 


84*2 


83-0 


88*5 


tit 


M-rt 


46*6 


54-7 


4«-0 


60*8 


47*0 


0/8 


48*1 


39-8 


S3-7 


41-5 


tn 


Korwich - - - 


MA 


43-0 


M-5 


440 


57-3 


48-0 


58-8 


600 


380 


83-5 


41*0 


35'i 


Leicester - - - 


65*0 


4'JC 


5.V4 


43-0 


59-2 


43*9 


5'r8 


49*2 


40-2 


83-8 


48-8 


Sirs 


Wolrerhampton - 


U*4 


43-1 


54-5 


42-7 


4.i'6 


40-0 


64-6 


46*6 


85*4 


89-6 


41-6 


85-4 


Nottingham 


6S-3 


4o-8 


55-7 


40-9 


51-5 


4;i-i 


54-5 


48-3 


87*7 


81-0 


48-4 


S»*« 


IlolUiam - - . 


MS 


43-0 


W4 


40-0 


51-2 


41-7 


54*6 


40*4 


41*2 


84-7 


40-6 


84-3 


Llandudno - - - 


670 


5<>-8 


52 •« 


41*8 


03- 4 


48-0 


64-1 


49-a 


48-0 


88-8 


48*5 


»'• 


Hhclttold - - - 


MO 


4(1-5 


501 


41-0 


5V0 


45*0 


69*0 


49-0 


41*6 


81-0 


43-0 


8»'5 


Kel«tern Grange 


M'O 


4fi-l 


52-4 


89-8 


66-3 


4S'6 


66*0 


46*2 


89-1 


83*1 


8»-2 


2S-4 


Llrerpool - - - 


WO 


47-1 


55*7 


41*1 


rt-i-A 


45-9 


54*2 


43-9 


42*0 


30*7 


44-5 


15-4 


Ecclc»- - - - 


M-5 


4t-0 


4S-4 


33-5 


&yi 


43-7 


M'7 


44-5 


43-8 


29-8 


47-6 


24-ti 


Bormenido- 


M» 


411 


4<r2 


38-0 


60-8 


45*0 


.M'O 


40-0 


42-0 


31*0 


44-3 


SI'n 


HuU - - - - 


MO 


45-0 


470 


42-0 


68*0 


45*0 


59-0 


41-0 


440 


S4-0 


43-0 


Vt 


St4inyhunt 


MO 


87 '0 


46-0 


84-5 


57*9 


88-0 


53-8 


42*0 


43-2 


27-9 


40-0 


»t 


Bradford - - - 


brn 


45-4 


53-7 


89*8 


51*0 


45-0 


54-0 


48*6 


880 


88*0 


43-6 


9r9 


Leeds - - - - 


67-0 


45-0 


48-0 


890 


650 , 


43-0 


000 


48-0 


45-0 


80-0 


45*0 


a-f 


Coekermouth - 


5V2 


44-6 


53-0 


39-0 


58*3 1 


40-2 


51*0 


46*7 


43-9 


89*3 


48*0 


24-3 


Allenheada 


— 


35-7 


— 


29*5 





" 


_ 


41*8 


_ 


23*0 


""" 


as-i 


Hilloth- . - . 


M-7 


43-0 


50*9 


29-9 


69*4 


45*9 


61*4 


45*7 


44-8 


89*5 


47*0 ! 


r-« 


Sunderland - 


MO 


44-0 


43-0 


85-0 


57*0 


47*0 


60*0 


47-0 


45*0 


as'o 


45-0 1 


art 


C&rllile - - - 


63-5 


28-8 


44-6 


.•JP5 


00-3 


41*4 


6S-8 


41-8 


43-3 


84-0 


43-8 


9t-i 


Bywell - - - 


40-0 


44-0 


45-0 


S.'J-O 


eo-0 


49-0 


68-0 


48*0 


44*0 


sro 


4»-0 ! 


80-0 


North Hhieldi - - 


fiS'O 


4S*2 


43-U 


320 


55-0 


44*8 


6T0 


46*0 


40*4 


34*3 


40*6 ! 


3B-S 


Waring8town(IrelaQd) 


54-0 


28*0 


45-0 


31-0 


57 "0 

1 


39-0 


63-0 


42-0 


48-0 


aso 


47*1 1 


sro 



From the numbers in this tabic it will be seen how exceptionally warm were Jtnuair ut, 
January 32nd, February 17 th, and March xst, and how exceptionally cold were tho days towirb 
the end of March ; in fact the minimum temperature of the former were generally higher than the 
maxima of the latter, whilst on the^e days &e minima generally over the coontry were near 31^ 
and at many places were cyen several degrees lower. 

T^e mean low night temperaturea of the air were I'^'S, 3^*1, and 0^*8 reapectiTdy abort 
their ayeragea in January, February, and March. Therefore the daya and nig^ta were warm ca 
the average throughout the quarter. 

The mean daily ranges of temperature were o°*6, 1^*6, and x°*i reapectiTely bdow thdr 
ayeragea in January, February, and March. 

At Greenwich the atmospheric pressure in January waa greater than in December by o*ii6iaf 
in February- greater than in January by 0*122 in., and in March lesa than in Febmaiy by 
o'liix in. (From the preceding 37 years* observations the mean preaanro in January ii les 
than in December by 0*043 ii^> ^^^^ ^^ February greater than in January by 0*045 ^» '^ ^ 
in March less than in February by 0*057 in.) The mean increase of preaaure from December t0 
January over the whole country was pretty nearly the some everywhere, the mean from all statiotf 
being o* 135 in. The mean increase from January to February* was from all stations ciojii;* 
the mean decrease from February to March was somewhat larger in the midland counties tlan ii 
the Bouthem or northern parts ; the mean from all stations was o* 175 in. 

The fall of rain was below its average in each month \ the amount in the quarter waa 3'oiBi^ 
and back to 1815 there have been only four instances of so Bmall an amount in these 3 mootks 
viz.: — ^In the year iSso it was 3*0 ins. ; in 1839 it was 3*4 ins.; in 1850 it waa 2*8i]is.;>b1 
in 1874 it waa 3*4 ins. 

Thwideretormg occurred on the 33rd of January at Torquay, and on tbo a4th of Maff^ ^ 
Liverpool and Llandudno. 





Oji <A< ;r«art«r during tke Qft4irter ending March 


!■«, 


1878 




a 


un. 

UMTtO*. 




■s«s- 


Sii 


Air. 


E»pgntloi>. 


DnPHM. 


DViI'buh. 


artb* 


Un. 


'S 


5' 


Hau. 




.-.. 


S" 


.„. 


Z" 


"~ 


Die. 


^ 




'£>: 


lio 




IS 


fj 


»i[i 


51 


i: 


iS 


S 




js'l 




IT- 


Mhu- 


«-3 1 +r8 


«■, 


-' 


+1-1 M-S 


*•■■ 


.0-8 


-1-1 


"■ 


"■■" 


"■» 


a-« 


0-0 




.X 


1^,., 


^Sr 


lU.. 


iSl; 






'"iri.""" 


Ln- 


f 

MIdil. 


tm. 


.». 




"■"■5.- 


.». 


7«n- 


^™.. 




a 




»j± 


'» 


MltM. 


^.: 


g 


+a 


Id. In. 


1 


Ji 


H 


Si 


i 


,. 


,! 


i 


Ik 


Si 


!!•»•- 


a* 


- 


■.»u.», 


™ 


+ » 


b™ 


-"" 


"s 


fioin 


.™ j .„ 


irr' 


"»." 

















MiEOll 




























"■tS,™ 






"•Si™ 




















































































































































































































































fTi«.riy,i 





















Tie plos rign ( + ) denotes cicesaes over 
rign io the moDth of January are opposite ti 
md iD Marali to the N.W. and W. 

The mians sigti ( — ) denotes defects ticlotT avcrsgen ; the largest nombcri aSMed with thfi 
rign ia tho moatb of Juuiinrj are opposite to the N.K aad S.E., in Ftbruaiy to the N-IS. and 
3.W., nod io Mureh t« the S.t;. and S.W. 

Thmnder vae heard hut ligklsiny was not teen OD the iOth of Jannarj at North Shields, and 
Ml the a^th and ttlh al Hull ; on the 16th of Fcbruar; at StrathGetd Torgins ; and od the ijth 
itf March at Carlisle. 

Lightning teas teen but thunder mas not heard on the 15th of January at Gnemie;, Carlisle, and 
Sottb Shields, on the iGth at StonyhurgC, and on the iSthat Gucmscj; on the 14th of March 
It Wejbridge, Halifax, Hull, and Stonjbunt, on the 37tb at North Shields, aod on the 19th at 
Snenue;. 

Solar halot were lem on 10 dajs during the qaoiter. 

Lmar haloM intre teen on 4 nights in JannaT;, 7 nights in Febraaiy, and 4 nights in March. 

Amarit BoreaXt mat leen, OQCO only, on the i jth of March at Carlisle. 

Snow fell on 11 days in January, only 4 days in February, and on 14 days in March. 

Mail/ell oa 31 days during the quarter, 15 days of which were in January, and ij in March, and 
mly 3 days in February. 

Fog prevailid oa 17 days during January, and it was pretty general oU over the country; in 
Fabrnarr fo^ prevtuled at one place or other on 21 days out of 16. Thero was but very little fog 
n Marco ; it vas recorded on the iw " ' ' ■•"■■■ -■ ..... ™ i 

nd OD the 15th at Bcclet. 



n the 5th at Carlisle, on the lolh at Plymouth, 



XtUoroloffieal T^iU, Qumtat tndimg Marek iut, 1878. 
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MtUoroUtgieat Table, Quarter ending March iitt, 1878. 
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Meteorological Table^ Quarter ending . 



ISD, 



-lot inaooiy 



!S^? S83 9SS fSS sSS 52S 9*^2 < 



■ISQ JO xaqmax 



«K». nx« nns i~» 252S S— * SSS 






-{09 ;(iu. .\ 



■I«fl JO iir.'.-.r .; 



1878. 



•pn^3 I 

JO fiiBUUiy BV9K ' 

•anoio 
JO lanamy ovafC 



».<-• »en <• = ■* s«a <« — 



r:n<«i 9»>:s 






!• xs •• X •- 



a-s s 



s -- :« 






) 



wc-.t:V c.#;v -^ ^ot 



I 



I 

II 

si 


^ 




• 




• 



be IIIS--S-- •' ''' •'• ' 



•>ei« nx*. wr. r-. — «« x — s =j:r: 



;* v^SR «*•« <■• j: r» ss. 



r ♦ s» '. ''. « 



VIZ. ■::¥ -*-.. 



c s 









« < — 



•-. — -^ •;r— IX— *'-•"'. K f 



-- I 












oo nmnnnK 

•BBSJOliVir 

V| iiiaaxii«K 



X r» 5 s — r« — — » = r i 



^ r^ «"■-.-• -r ^. — 



1 IS .-. n 



■s"x ="!s 5sT 



•iiYjoioc|9r<;c3 
V JO tqlUAi B¥»K 

'Old — '■:««< -i:» 
-niniH 10 >u^aa ^:^TC 






A ^. *i 



<i <t « 



«^ *l 3» 

': k 5 



?.?.;£ 



i-5 



^ ^ ^ 
= .ft 



? * - 



- ft 



X -.'. 9i 

— * X 

Z'-.7 



^ <. «£ 



5 



! 5 s r 
t ■- — s 

! -i « • • ■_ • 



• « 

1 ■• J" 



• k, 



— — .-sx ■•*■» -3^ - 



XX £r«. r^K S.S. 



* ? "^ 



r. i r. 



9< jO 









•=*»K 



*1 t— . 3 ••- -. ^x —.»••. *••.. «<»■» 



s <»-.»;.•«»— -. =K'. 



o 



i » .. » » =1 



•aaisjani 



11 



13»i 



lii 



ERA 



_ » - - W * 
» «■ 9 » 3 ? 



« » K 



r: E X 



C% 



- « * 



9> 9 • '^ » J» ■. V 



5 « . 



* 1: 



•rv 



» ■• » 



fl^« «»•• «^« C*^ i«« ««« 



f ! 



-tfe«V/7«C 



g 



f 'IMAflq ^ K 






«? =8.^ 5»= =»^ 



=^ - - ' 



= i^« « 






alX 

I-c: 



sevei 

va^e da 

conlvuv 

vri\s \i 

at Bla 

^n Squ! 

ins. ; 

all of : 

injure 

t^npcra 
On s 

^r, ne 
ith; t 
iz., 2 
ch ft' 
o • 9 i 

^hire. 

^anibr 
L neb f< 
'ieh 01 

n the 

^was 1 

•J uuc 

or Lif 

>& dii 

:fiel\ 

1 



* .* 

7 



e 

a 

e 
I 



I 



m ^ 



lil 



>*3 



« X ^ 



- i .* » 



r*^. 



^•^ ^ m ^ v«<r ••- 9*9 •i^- ««• 9 






1 
1 



f— •SX-a-- -J. t..-. — 



X 9 ■ 



f 5S 



■9 " • 



» 2 < 









s *f 






1 " ' 



X — 



^f s r:: .: 



i«"s X'i- -t-i 



« ' « £ - r ^ 



5>I 



H^ 



'1*1 






I 



'— -^ -16 



1.. 



*|0*»1 «•; »*vn - 



• ^ 



M 



s m 



-^ m^ S 



< < 






^ » 



*-i '^ »i* «^ ^^ 



=5 rS • ^ ' 
5 :? 1 ' 



> • 




Meteoroloffieat Tablet, Quarttr ending March 3\tt, tS^S. 
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Rkmakks on the Weather during the Quarter ending June 30TH9 1878. 

By Jambs Glaisheb, Esq., F.B.S., jr^. 

Thb cold and ungenial weather with which the preceding quarter closed continued for several 
ijB into April, till the 7th day severe frosts were experienced every night, and the average daily 
ifidency of mean temperature was 2^^ On the loth day rain fell at many places, and continued 
r sevCTal hours on the nth. On these days the rainfall in the London District was very 
nuukable ; at Caterham the fall in the two days was i * 6 ins. ; at Croydon 2 * 2 ins. ; at Black- 
iftth a ins. nearly ; at Greenwich Observatory 2 * 8 ins. ; north of London, at Camden Square, 
bere the fidl was the heaviest, 3 ' 23 ins. ; at Muswell Hill 2 ' 8 ins. ; at ChJswick 2 * 3 ins. ; and 
[r. G. J. Symons states that 2 \ ins. out of the 3 ' 23 ins. fell in 1 2 hours. This unusual fall of rain 
iDsed very heavy floods at low lying places south of the Thames, and very serious injury to 
operty in many localities, particularly at Lewisham, Lee, and Peckham. 
On the 1 2th the weather became warm, and from this day till May 19th, the mean temperature 

every day was above its average, the mean excess of these 39 days was 4° '9 daily. On some 

these days the excess of temperature wiis as large as 7^ or 8°, the sky was, however, nearly 
ways overcast, and rain fell frequently ; in May rain fell on nearly every day from the 6th ; there 
sre many heavy rain-falls between May 6th and May i ith, the heaviest was at Bath, viz., 2 ins. 
I the loth, causing serious floods in the City. On tlie same day rain exceeding an inch fell at 
Uton and Wrottesley ; on the nth the full was i'8 ins. at Gloucester; and nearly 0*9 in. at 
irlboroogh, and moderately* heavy falls on this day occurred in Cornwall and Devonshire. On 
d 7th there was nearly an inch at Ramsgate ; an inch or more at lloyston, Cardington, Cambridge, 
tmerleyton, and more than half an inch at many places. On the 8th more than an inch fell at 
dcester ; and on the 9th the fall exceeded half an inch at many places. At Greenwich on the 
ti the fall was i * 6 ins., of which one inch fell between 6h. p.m. and 6h. 50m. p.m. On the 20th 

May the weather again set in cold, and on nearly every day the mean temperature was below 

average till June 19th, the average deficiency of these 31 days was 2^ daily; from Juno 20th 
the end of the month the temperature was in excess of its average, particularly from the 23rd to 
» 39th, when the weather was hot, the temperature at some places reaching to 90^ or higher ; 
5 average daily excess of temperature of these 1 1 days was 7°. 

On June 23rd a second almost unprecedented local full of rain occurred in the London district, 
t it was chiefly confined to the north of I^ndon. At Camden Square Mr. Symons measured 
38 ins. of rain, as falling l)etween ih. 32m. p.m. and 3h. 2m. p.m., and he remarks that no 
n fell between 2h. 1 2m. and 2h. 46m., so that this large amount of rain actually fell in 56 
nates ; the area over which this heavy rain fell was small, there was no rain at Kew, at Black- 
ath the fall was 0*58 in., and at most places within a few miles of London, the fall was a few 
iths of an inch only. This heavy fall of rain caused the streets in the north of London to be 

running rivers, and very much damage was done, a main drain near Camden Square burst, 
d water rushed towards King*s Cross in large volumes, and from thence into the main tunnel 

the Metropolitan Railway, and the traffic near Farringdon Street was stopped for two or 
reedays. 

Dnring the rain of June 23rd, there was a severe thunderstorm, the lightning was very vivid 
d frequent, and many places about Hackney, Tottenham, and Kentish Town were struck by 
rhtning ; on the same day there was another severe storm near Croydon, and several places 
sre struck by lightning. The quarter has been remarkable for a deficiency of sunshine, and 
r almost continuous rain in May. In the quarter the fall of rain at Greenwich was 13*2 ins., 
ing more than twice the average fall for these three months, and more than one half of the mean 
nnal fidl of rain. The fall exceeded its average by 7 ' 6 ins. There is no instance of so heavy a 
1 in these three months back to the year 18 15, the nearest approach was in the year i860, when 
3 fidi amounted to 10*7 Ins., being 2.j-ins. less than in this year. 

Tfu r&idinga of the barometer in the vicinity of London were below their averages firom the 
t to the 5th of April, above from the 6th to the 15th, below from the i6th to the 25th, above on 
e a6th, 27th, and 28th, and below on the 29th and 30th. The lowest reading in the month al 
ft level was 29*17 ins. on the ist, and the highest was 30*24 ins. on the 27th. The mean 
iding for the month at sea level was 29*843 ins., being 0*100 in. below the average. On the 
i and 2nd of May the barometer readings were below their averages, on the 3rd, 4th, and 5th, 
ejr were above, from the 6th to the 20th (with the exception of the 1 7th) they were below, 
I Uie 2 1 St and 22nd they were above, from the 23rd to the 28th they were again below, 
d on the 29th, 30th, and 3i8t they were above their averages. The highest reading in the 
3ntb at sea level was 30* 16 ins. on the 30th, and the lowest was 29*30 ins. on the 24th. The 
9an reading for the month at sea level was 29* 798 ins., being o* 168 in. below the average, and 
ck to 1841 there is no instance of so low a mean reading for May as that in the present year. 
le readings of the barometer on the ist and 2nd of June were a little above their averages ; a 
tla below on the 3rd and 4th, above on the 5th, 6th, and 7th, below from the 8th to the i8th, 
ore from the 19th to the 27th, and again below on the last three days of the month. The maxi- 
nm reading in the month at sea level was 30* 24 ins. on the 6th, and the minimimi was 29 * 52 ins. 
L the nth. The mean reading for the mouth at sea level was 29*950 ins., being 0*044 i^* below 
D aTenigc. 

7^ increase of mean monthly temperature from March to April South of latitude |i° was 4?*« 
d North of this parallel was very uniform and of the mean value of 5^*2 ; from April to 1 

B 
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South of lalitudo 51° was s°'3, between latitude 51° and 51° wBi6°'4, between ji" and jj' wu 
6''-8, and North of S3''»'ai s°'3 ; and from May to June South of ji" was s°'4, between s 1° and 
jl° was 5°'6. and North of 5:° was l,"'*- The mean inrremtc from all statioos from Hardi lo 
April was s^'o, from April to Slay was 5°'8, and from May to June -was s°3. 

At Qrccnnich the tutan temperature of April naa above that of March by 6°' a ; that (tf Mi; 
above ^at of April was j°-o, and that of June above that of May was 5°-i. (From the prtce^ 
j;7 years' observationB the mean Umprratare of April ia higher than that of March by s*'ji 
that of Mttv in higher tliiiu that of April by 5°-5 1 and that of Jane U bighet than that of Mij 
bye-' 4-) ' 

ne mean temperature of the air for April was 48"- 1, being i°-i and i°-i above the avcngs 
of the preceiling 107 years, nnd 37 years ruBpectively. It was j°-8 higher than the valae in 1877. 

The mean lemperatare of the air for May was 5S°-i, being a°-7 and I'-fi above the 
avciagei of the preceding 107 years, and 37 years respectively. It wBa 6''"3 higher than tie 
value in 1877. 

The mean temperature of the air for June WM fio''-^, being 2'''i and i''-3 above the 
averages of the preceding 107 years, and 37 years respectively. It was i°'o lower than the 
value in 1877. 

The mcafi temperature of the air for the quarter was i4'''6, being i°'3 and I'-j above the 
averages of the preceding 107 years and 37 years respectively. It wM 1°' 7 higher than the vilie 
in 1877. 

The mean high day temperatttrex of the air were 0°' 1, i°'o, and o°-i rcflpectively above thor 
averages in April, May, and June. 

The mean Ivw itiqht lemperatvra of the air were i°' t, 3'''7, and o'-g respectively above 
their averages in Apnt, May, and June. Therefore the nights wet« warm tbroughont the qnirter. 

The mean daily rangee of temperature were i°'0, i°'7, and o'''6 respectively lees than tbKr 
uveragei in April, Ma}-, and Juoc. 

At Grienwich the atmospheric pressore in April wal less than in March by o-2i7 in., in UiJ 
was leKS than in April by 0-045 in., and in June was greater than in Hay by 0*15) in. (Fno 
the preceding 37 years' observutions the mean pressure in April is greater than in March bj 
0'0)7 in., in May greater than in April by 0-013 in., and in June greater then in May bj 
o'oiS in.) The mean utDioepheric pressure decreased from March to April South of latitude ji' 
by o'3i6 in., between 51° and ji" by o- 141 in., between 51° and 53" by o'loo in., between 53' 
and 54° by o' zi 1 in., and Xorth of 54° by o' 198 in. From April to May there was a forlbtr 
decrease at all ttatlone, exceptiug Guernsey, where there was a small increase ; South of Utilude 
.^1° the decrease was o-oio in., bttweun 51° and 52° it was 0-03C in., between ji* and 33° it m 
0074 in,, between 53° and S4° it wn* o"o88 in., and North of 54 it was OM07 in. From Majlo 
June there was an mcreasc, at stations South of latitude 51° it was o' 141 in., between 51° aod ^t 
it was O' 154 in., between S2° sod 53° it wan o- 166 in,, between 53° and (4° it was o-i7J in., sad 
North of S4° it was oigoio, I'ho mean decrease from all stations &om March to April n> 
0*337 '"'> fcom April to May wan 0-057 in., and the mean increase &omMay to June wm 0-165 is- ' 
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Tht/all of rain iu April WM 43 bs. 
being respectivelj 1 ■ 6 ins., i\^ ias., and 
rain ID Ihe quarter waa ao less thnn 13'! 

There ie bul one instance back lo 1811; 1 
tlie ;eu iSig when it via 4*8 

fautucea when the ftH in June 
c • I int., and in i860 when it wa 
Uke pretent year, via., 4' 6 ins. 

^Hie ftTenge duralioD of the di^rent ^rectiona of ttie wind reftirred to eight points of the 
compaa^ and the dnralioD of each direction in each taonth in the qaartec were ai ftjloiri !— 



, nnil in June was 4'6 ina., 
averages. The total fall of 
bciag J 6 ins. in excess of the ayerage. 
I 1015 wncn the fall iu April was as targe an 4' j ina., viz., in 
la. There is likewise but ouo ioatauce ivhcn the fall in May 
the year 1817 when it was 4-6 iaa. And there ore but two 
ras larger than4'Giua., viz., in the year 1838 when it was 
J '8 ina. ; in the year i8j3 the fall in June waa the same aa in 
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He plna ngn ( + ) denotes exeesaea otci 
ngn in the month of April are oppoaite to 
Jtmo to the E. and S.E. 

The minna sign ( — ) denotea defects below averages ; the lafgeat numbcta affected with this 
dgn in' the month of Apnl are opposite to the N. and N.B., in May also to the N. and N.E., 
and in Jnne to the 8.W. 

TluatdBritornit occurred on 3 daya in April, on 18 days in May (there being a general abaenco 
□f Boch storms at southern stalious until the loth day), and 011 15 days in June. 

Tbtmdv mu heard but Hghtning atu not letn 00 3 days in April, tj days id May, sDd 18 
daja in Jane. 

■ fiui IkaaJer mtg not htard, on one day in April, viz., the 30th, at aeveral 
in 9 days in May, and on 9 days in June. 
Seiar balct mere lem on 5 days in April, 1 a days in May, and on 6 days in June, or on 33 days 
during the quarter. 

wn on 5 nights in April, t nights in May, and on 3 nights in June. 
( leai, on the 3rd of April at Torquay. 

n of April at many placea ; on the xnd at Hull and North Shields, and on 
the 17th at Marlborough, On the 14th of May at Leice^^ter, and on the net at Holilai. 
SaH/etl OD 6 days in April, 11 days in May, and on 1 days in June. 
Fag pTcnailid on 3 j different daya during the quarter ; 1 7 days of which occurred in April. 
FiddEliHinLea/,the earlieat, April list al Oxford and Guernsey, Ihe latest. May ist at Osborne. 
""■ ■' "' -rt » . I, „ 7th atTorqoay. 

„ „ 7th at Torquay. 

„ April 27th at Guernsey. 
„ „ sjrd at Torquay. 
„ „ 10th at Torquay. 
„ May 13th at Llandudno. . 
„ „ 5th at Silloth. 
„ ,. 7th at Torquay. 
„ April ]8thatWeybri<^. 
„ „ 17th at Torquay. 
„ May 6th at Uandudjio. 
„ „ sth at Oxford. 
I, June loth at Torquay. 
„ „ i6th at Kelstem, 
„ „ ijtb at Strathfield 
and Weybcidge. 
„ „ i5tb nt Kelsiem. 
„ May 3rd at Boyston. 
„ „ toth at Torquay. 
„ April 18th at Streatley. 
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„ April 14th at Stonyhurst 
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„ 7th at OsbomB 




„ „ i4lh at Wcybridge 



Meteorologicat TtAla, Quarter ending June 30th, 187$. 



mmm 






il 



A'dlmiM IIMIi 






WiJJTOriiuiiptim 



:;i|iS|E 



■ jU'KlM-iiurn'M-liiii-K.v 



|j| Jiljijij ;| 
J:l||jJl||J 



.1 



III. 



jj^h.. 







U 4^ rail were tt C^mdei 



limner, nr^'Oi Itof ttnn. °3^ 1 1 uid AUaliciili, 9°-IL 



QOARUIiLr 














*1 
11 


1 

f 
II 


i 
1 


11 
il 


i 


i 
J 


J 
11 


1 

1 


■i 


St Is 


1*;!? 


fel 


1 


WHD. 


1 

1 


1 






.1 


■srjr 




LATimUE, ta. 














II 


1 


1 


i 


1. 


U 


J# 


Mill, 


m 


ii 


.. 


E. 


•■ 


W 


1 


11^ 


J 


a«m.ci - - - - 


.% 




,°. 


».»"J,.;, 


■I, 


.;J„-, 


;J,i.. 


m. n. m.l = 


. 










. 


., 




k 






!:ls 


f f Bisi'a 


il 




' 


f 




:|if 




'"si-frss ;■: . .1 .:'3S 

*-"' I : .sS|i;-.?..;-i|i.-.,.i^„,|i,-..-;|tS|.;.^S4s: 


il|Si|i!4l^il 


! 1 


J 

> 


i|l 




^ 



METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING SEPTEMBER 30, 1878. 

Rehauks on the Wkatiiek during the Quarter ending SEi*TEiiitEU30Tiiy 1878. 

By Jambs GLAisiibK, Esq., F.U.S., ffc. 

The woather at the Itogiiiniiif? of July was cr)](l, it soiiK^what inodoraU'd from the 5th to the 
l^th, hut cool and cloudy weather was cKpi'riencod till the 15th, and the average daily deficiency 
of temperature for the first 15 days of the «|uarler was i'. On the 16th the weather underwent 
a favourahle ehange to hij^her temiKTature, brip:ht sun>hine, and no niin. The hottest day in the 
month was the 19th, on which day the temperature in the shade excee<led 80° at all the stationfi 
exceptinf]!^ Guernsey and Torquay : it was nearly 90*^ at many stations and 90'''2 at Halifax, and 
92^ at Leeds ; this warm period continued till the 24th. the nvera<re excess of mean temperature 
was 7 j-^ daily ; on the 25th the weather wa.s cool and wa<( changeable to An>;u8t 3rd but chiefly cold, 
the a\-era^e daily deficiency of mean temperature for thes** ten days was i'. On Ai^ifust 3rd and 
4th at stations South of 53' thunderstorms were general, and at some stations more than one inch 
of rain fell ; from the 4th to the nth the daily excess of mean temperature was 3°'6 ; from the 
12th to the 2ist the tenipeniture was m-arly that of its average* the sky was mostly cloudy and rain 
fell on nearly every day; on the 22nd a warm period la'gan, but the weather continued unsettled 
till the end of Ai^nist with nearly eonst«'int rain and frequent thunderstorms over the countr}' ; at 
the beginning of Scpteml>er the Wi'ather was dear and bright, without rain; the mean excess of 
daily temperature for the 21 day>< endiii*; Si-ptemher 1 ith was 1^*9 daily; from the 12th to the 
end of the month, tht; changes in temperature were frequent and the weather was mostly cold ; the 
average deficiency of temperaturi- for the last 15 days of the quarter was 2°*i daily. 

The readings «»f the barometer in the neiglibourhood of Lon<lon were a little below their 
averages during the first three day> of July; they were 0*082 in. above till the 9th ; the next 
four days were a little below ; from July 14th to the 23nl they were on the daily average o' 191 in. 
in excess ; on the 24th the lowest reading in the month took place, \\z., 29*67 ins. at sea level, 
the next four da\s were on the average 0*15 in. too low; from July 28th to August 2nd the 
atmospheric pressure was in excess averaging o* 30 in. daily. On July 31st the highest reading 
in the month, 30*38 ins. at si.>a level, took place. Frt>ni August 3rd to the end of the mouth the 
readings of the baromet<^r (^>iththe exception of the 8th, yth, i8th, and 21st, which were slightly in 
excess of their averages) were low, and ]>articiilarly so on the 14th, i6tli, 23rd, 24th, 25th, 26th, 
29th, and 30th, on which days the daily values were nearly half an inch below these averages ; 
the average «laily deficiency of atniosjiheric pressure from August 3rd _ti> the end «)f the month was 
o' 24 in. ; the highest and lowest readings in the month at sea levul were 30 32 ins. on the ist 
and 29*46 ins. on the 14th. From Seiitember ist to the 14th the readings of the barometer were 
generally above their averages, the mean ilaiiy excess was o'o; in. \ from the 14th to the 24th the 
reading!^ were low with the exception of the 20th, and the average deficiency of daily pressure 
for these 12 days was o* 15 in., and from the 25th to the end of the quarter the average dail^' excess 
was 0*15 in. The highest and lowest readings in September at sea level were 30*50 ins. and 
29*46 ins. Tlic mean reading jif the haromeier at sea level for July was 30*03 ins., for August 
wjis 29*75 ins., and for September was 29*99 ins., l>eing respectively 0*06 in. above, 0*21 in. 
below, and 0*015 in. above the average of 37 years. 

TTie atnumphcriv pressun: in July was greater than in June by 0*093 in., that in August was 
less than that in July by 0*277 in., and ^^'^^ >" September was greater than that in August by 
0*233 in. (From the preceding 37 yeai"s' observations the mean /vrcssure in July is 0*011 in. 
less than in June, that in August is 0*01 1 in. le<is than in July, and that in September is o*oia iu. 
greater than in August). The mean increase of pressure from June to July from all stations was 
o' 113 in., the m<'an decrease from July to August was uearly the same everywhere and the mean 
from all stations was 0*295 ^^-t *^"^ ^^'^' "i^^^"*^^ increase from August to September South of lati- 
tude 51'^ was 0*264 J"'> between 51'^' aud s^i' was o'24i in., between 52^ and 53° was 0*223 in., 
between 53** and 54"^ was o* 192 in., and North of 54° was o* 147 in. 

At Greenwich the mean temperature of July was higher than in June by a^'S ; that of August 
was below that of July by o''*4, and that of September was below that of August by 6^*o. (ITrom 
the preceding 37 years* observations tlie mean temperature of July is higher than that of June 
hy 3** '2, that* of August is lower tlian that of July by 0*^*7, and that of Septejnl)er is lower 
than that of Augu.st by 4*** 4.) 'Die increase of mean temperature from June to July was nearly 
the same at all stations, its general mean was 3^* 1 ; the decrease from July to August was nearly 
uniform, the mean from all stations was o*** 7 ; the further decrease to September was different, at 
stations South of latitude 51^ it was 3° '7, at those between 51' and 52° it was 5°* 2, between 5a® 
and 53° it was s'-^'o, between 53 ■' and 54*^ it was 4"'* 5, and at those stations North of latitude 54** 
it was 4^* I. 

The mean temperature of the air for July was 63'-*i, being i'-*5 and o''*9 al>ove the averages 
of the preceding 107 years, and 37 years respectively. It was 2** '3 higher than the value recorded 
iu 1877. 

T/ie mean temperature of the air for August wjw 62*** 7, being o°*9 and i**a aboYe the 
averages of the preceding 107 years, and 37 years respectively. It was i°'o higher than the 
value in 1877. 

The mean temperature of the air for September was 56®* 7, being o°*2 above the average 
of the preceding 107 years, and 0" • 4 Ac/omj the average of the preceding 37 years. It was 3" '8 
higher than the value in 1S77. 



18 Oh the Weather during the Quarter ending September ^oth, 1878. 

T/ic wean temperature of the air for the quurtiT was 60** '8, being o°'9 ami o®'6 above the 
averages of the preceding 107 years and 37 years rcspectivi-ly. 

The mean hitjh thy tvmpcraturvs of the air were ©''•5, o'^* 2, and o'* 7 rospcctivclj' below their 
averages in July, Auf^usl, and SepteiuKn*. 

Tlie mean low viyhi temperatures of the air were I'^'o and 2^*2 above their averages in 
July and August, but q- 5 bL'h)w in September. Therefore the days were somewhat eool throughout 
the quarter, and the uiglits were warm. 

The mean daily ranges of temperature were i'''*6, 2^*4, ando'"2 respectively less than their 
averages in July, August, and September. 

The fall of rain during the month of July was very suuill ; at many stations the amount for the 
whole month was less than one inch, and it is the smallest rain-fall recorded for many yean 
in July. 

At Greenwich the fall of rain in July waso'.^in. only, and we have to travel back for j.) 
years for a fall of ruin in this month of a smaller amount, viz., 1825, when the fall wa« 
o' I in. only. The fall in the month of August was on the other hand excessive ; ruin fell on two 
days out of three during the month : on the 3rd at By well to the depth of i * 92 Ins., and at seveml 
places to more than an inch ; on the 4th a( Ii(.'icesti-r 1 '78 ins. fell ; on the i^tli the fall exceeded 
one inch at many places ; and falls evcei'ding an inch took pluee at different stations on the 23rd 
and 30th. The fall at (.Trecnwich for the mouth was 5*4 ins. bein<r u fall great4*r in araonnt thiui 
in any August back to the your 18 1.5, and was greater than in any month at (ireenwich since Juiv 
1867, when the fall was 5*8 ins. The fall of rain in ^*pteniber was generally small, but in some 
few places it was a little above the av4Tnge. 

The fall of rain in July at (Jivenwieh was 0*3 in., bein<i 2*3 ins. below the average. Back 
to 181 5 there are but thn.*e instanee>« of so small a fall in July as that in the present j'ear, viz.;— 
In the year 1825 when the fall was c i in., in 1835 when it was 0*3 in., and in 1864 when it wis 
o'3 in. The fall in August ii-as 5*4 ins., being 3-0 in., above the average for August, and in the 
preceding 63 years there is no instance of so large a fall in the month of Augiut as that in the 
present year; the nearest a[>proach is 4*6 ins. in the year 1837. The fall in September was 
0'8 in., being 1*6 ins. below the avenigi*; an<l there are but five instances of so small a faU in 
Sei>tember in the preceding 63 years, viz. — In the year 1832 it M-as 0*4 in. ; in 1843 it was 0*5 in., 
in 1851 it was 0*4 in., in 1854 it was 0*7 in., and in 1865 it was o'2 in. 

ThundcrstorMH occurred on the i>t »)f Jtily at Guernsey ; on the iglh at Salisbury- and Bath; 
on the 20th at Guernsey ami Toniuay ; on the 2iKt at Guernsey, Torquay, and riymouth ; on the 
22nd at Truro, Ventnor, Plymouth, Salisbury, I^mdon, Bath,* and Stratlifield, &e. ; on the ijrd 
at Canlington, I^indon, Norwieb, Kelstorn, and Hywell ; on the 34tli at Jjondtm, Strentley, Oxford, 
Koyston, and Liverpool ; on the 25th at Kcc'les and Byweil ; on the 26th at London ; and on the 
27th at Cardington and Ualifax. (.)u the 3rd (if August at Torquay, Osborne, Bonmemonth, 
Ix)ndon, Salisbury, Bath, Stratblield, Marlborough. Streatley, Oxford. Koyston, Cardingtiin, 
Byweil, North Shields, &c. ; on the 4tli at Streatley, London, Oxford, lioyston, Somerleyton, and 
Stockton : on the 5tb at Oxford, Silloth. and Oarlislo ; on the 6th at Oxford, Kelsteni, Liverpool, 
Llandudno, Halifax, Hull, Stonyhurst. Bnulfonl, Carlisle: on the 7th at Cardingtcni, Kelsteni, 
Kecles, Halifax, Hull, and Ston} hurst; on the 10th at Koy.st<m, Cardington, Cambridge, and 
Stockton ; on the 15th ut Guern«^ey and Kecles ; on the i6th at Houmeniouth,Stnithfield,Royston, 
Cardington, Somerleyton, Hahfa v. Bradford, Leeds, Silloth, and North Shields ; on the 17th at 
Byweil; on the 23nl at Guernsey, Bath, Streatley. Oxfonl, and Cardington; on the 24th at 
Torquay, IMymonth, Osborne, Bournemouth, Koyston, Cardington, Cambridge, Stockton, and 
Leeds ; on the 25th at C*arlisle ; on the 27th at lOccles, Halifax, Stonyhurst, Byweil, and North 
Shields; on the 28th at Guenisey, Osborne, and Bournemouth; on the 29th at Torquay, London, 
Salisbury, Marlborough, Streatley, (.)xford, Cardington, Somerleyton, Cambridge, Ecdes, and 
Stonyhurst; on the 30th at Salisbury, i^>nd(m, Cardington, Stockton, Kelstem, and Stonyhnist: 
on the 31st at Somerleyton, and llaliHix. On the 8th of September at riymouth, dsborne, 
Stockton, and Cardington ; on the i8th at Kecles, llalitax, ami Carlisle; on the 19th at Osbome 
and Stony'hurst; on the 22nd at Salisbury; on the 23rd at Hull; on the 30th at BoysUtn, 
Canlington, Somerleyton, Cambritl^iv, Stockton, Leieester, Wolverhampton, Kelstem, and Hull. 

Thunder was heard but lii/htnint/ was not seen on the ist of July at Caterham ; on the 2i?t 
nt Torquay, I'lymoiith, Cockermouth, Silloth, ('arlisle, and liywell ;'on the 22nd at Guernsey, 
Streatley, Wolverhamjitou, and I^iveriwol ; on the 23rd at lk>uruemoutb, Bath, Streatley, and 
Oxford; on the 24th at ()xf«u-d, Boyston, Cardington, Cambridge, Wolverhampton, Kecles, 
Llandudno, Hull, and Stonyhurst; on the 25th at Streatley, Kelstem, and Hull; on tlie 26th 
at Oxford and Hull. On the 3rd of August at Oxford : on the 4th at Hull ; on the 6th at Boyston; 
on the 7th at Streatley, Boyston, Carli>le, and North Shields; on the 10th at liath; on the 
12th at Oxford and Cambridge ; ou the i4tli at Cai-dington, Cambridge, and Kelstem ; on the I5ih 
at Hull ; on the 16th at Wolverhampton, Kelstem, Hull. Stonyhurst, and Cockermouth: on the 
17th at Hull; on the 23rd at Marlborough ; on the 24th at Torquay, Tlymouth, and Boyston; 
on the 25th at Somerleyton, Cani])ridge, Hull, and Coekemiouth ; on the 26th at KeIstern;on 
the 27th at Hull ; on the 28th at Kelstem ; on the 29th at lioyston and Hull ; on the 30th at 
MurllKinmgh, C»xford, Koystcm, Wolverhampton, and Carlisle ; on the 31st at Wolverhampton. 
Hull and Cockermouth. On tlie 3rd of September at Bath ; on the 5th at Norwich ; on the 8th 
nt Hath, Weybridge, Marlborough, lioyston, Cambridge, and Kelstem; on the 19th at 
Cardington and Halifax ; on the 231YI at Wrilverhampton and Kelstem ; and on the 36th at 
Oxfonl. 







19 
















^sfjssr 


l-sr^s^ 






















■onai. 












1 Dio: 


















"""■I'X-"^" 


""■■ 


'i""-,""- 


^. — -U';.;"""-]— i^%f 


"~-'^- 




in*n.\r—"- 






j»Mi. ^ 1 mm. 






Jilf - 


Si^JK ffl 


M% ! +tt°. i M% ! +<°11 1»% ■ -l-i 




aU. 


n, +fi 


SSi:: 
























MW-j *0-8 |+0-» +0-« 


Ml 


+•■" : ^■» 1 +'■'> , ■«■' j -'■* 


WI 


D'ilB '-MI-OU 


«T l-H-1 




HimidllT. Itu«nMv. 


»« 


'^" Issii 


-^•L""r— _-°~l. 


im. 


i ™. 1 






~ tUBU) 




1*J- 


Hltk- 










*-««''^^? 










"-^•■.,!»-.-^;, 


U«UL 






* 






































! lo. . h.. 




.r.^ 




i 


o 

































































" 1 +1 [«-i«-»-«. 


S« 1 -S «-i |-<l-» 1 113 






Oil 



nvag*. uiltbUU* 



Tbe Bremgo dnration of the iliffL'rc 
a, wid thoduRitionof each ilircci 



rectioni of llic wind referred I 
1 L'uch moiitli in tho quarter ver 















olWind. 






■"C 


".„i^; 






^^^ 


ISTB. 


.,.. l^-gjr 




•"Or 


■ 


"\\~ 






1 Awnnc. 




ATcnwto. 




d. 


















































il 








1 






. 11 i 


?. 1 :ji 




=1 




















»#■ 1 








■ 'S'' i 


1 i -n 


■it 


g 


;st 





































The plus rign ( + ) ilrnotcs exctiecs over areragcB; the largest numbers affected nitl) ttib 
ngn in the moDth of July are i)|)[iOEitc to tliu N., N'.W., sail E., iii August to the E., 8.K., and 
S^ and in September to the S.W. atid VT. 

Tbe minus 11^11 ( — ) denoleH ilef>*ct>i bulnw nvoragei ; tbe largest number* alTeeteil with thU 
Hgn ID the month of .Inly iire opposite to the S-AV., in Augast to the N., N.E., and S.W., and 
In Seplember to ibe 14.K. 

Lishlniwj VHU Meat but Ihundrr teas not heard, on 9 ilayn in Jnly, 1 2 days in August, and on 
5 dsya in September. 

Solar ialot were Men on 1 days in July, 7 days in Aii);u9t, and 3 dayit in Ijepti'mbvr. 

Xwiar Raloa tccre feen on six ninht" during the i]Uiirter. 

Hail felt on tbe i4tb of July at Oxford. (In tbe 3rd of Au^wit at Boyston and Cordiugton. 
On the lOlh of September at Stonyhiir«t i on the iSlh at Halifiii, CookiTmonth, ond Carlisle j on 
tbe igtli at Cockermonth ; ua the 13rd at KccK'i ; and on the 30th at Llandudno. 

Fog pTcvaiUd oa 14 days in July i 14 days in Au{,'nsl ; and on iS days in September. 

TFilnK C'uf on the i;th of July at IteUton ) on the i4lh at Oslwme ; on the iith atOneniscr 
and Stratbfleld; and on the 2r)th .it Ciirdington. Un Che ist of Aiijiust nt Oxford and Stockton; 
on tbe jtb at Torquay 1 on the l.tth nt KelMern i and on tbe ifib nl Italh. 

Barltg Cia on the istb of July at fiuerniL-y and on tbe jtst at Cnrdington. On the 13th of 
Ancuat at Torquay. On the ,|ril i>f September at Strathfield. 

Oalt ChI on the Stli of July at UcUton ; on the 23ad nt GncrnHey ; and on tlic jotb at 
Oabornc. On the 2nd of August at Oxford ; and on the 13th at Torquay. 



MeltorologUal Table, QuarUr ending September 3o(A, i8;8. 



s 


. 


l« 


■paiMl 


SS3 SteS S5? IfSa SSB ^CS =ES ass 58? 3!-!= =58 E55 SSS 1 


' .«,.» 


= 3- 322 ■?;= -SS 253 "3= 1 = 3 -S£ 


»=2 -83 -SS 33S =83 












,0 ,«.u.v"SS,i mz'x. ..1 ^"i Ml s::;::.:: ... 


' > 


1 


fe 


i ' -£= '■'■a. -23 "SS 2-= a=2 =SS ="= =:35 -=5 =2= 322 "5! ( 


i -3= «2- . = . .,,„ .-.. ..- =x« -s. „.« .„ .3. „3= ... 1 






■b 

^1 


■WHO 


• " ' 5»i " ' sjI " ' lis " ' iii " ' lis iii " ' i" 
ijM S55 sS3 HJ ssiis 5as %m sij ?"h SS3 ssa SH Ell 

S3: S»Z ^Si^ »'£i CSS ^£S ££E 3SS i.'.^.l £!:S £i> =>S Itl 

sKjI^s:;: ct; ke nri s:: issi::!: !:•: £h jk rkf 
jk: ss: 5-: !S! iS! k: es; ss sts ssi: ::: :s! k: 

i»?i S55 S?S ?SS SH>jS iSl ?.B.f S?3 SH IIS>m1h 


, Tw"l^"™w 






j^ 


■)oio J ma 


"JSB ssi sas ssi? s^s SS3 KS0 IsB sal aas sss ssa s^i 


jt 


- 


° Iss saa Sss sas Iss sll Sss iss ssa iiis isS ssS Iss 

•!=? ill m Si! siS 5S5 in: 555 satK 555 :k !R 

■m Hi Hi ;ss sss s;s in m iiim us^m 


j 

5 


1 


■rtuwalfd 


T«r«(HintJo 


' m m ui m ta lu m m m m m m is 


■««H 


■ isi Hi m isi m m im ^ i^ Ui m m '>& 




"S£9 si;!; SSh isis sk'^ kSS sk'i sis ^iig m tsk kk'3 3)9 


°srl III sis srI Isr t^l sis tc:a ^11 &U. Ul Ul lie 


n 


■Mma 


411 IE M W- !!E ! 'i !i! ^1! !?! ill III i!! if! 


■...,. 


€»§»;»« Klfflf'ili ill Hi III IHSI 


III ,,»« 


«IMIMii3I«ill}slisi*«tlffsllJiti« 


iT j_ i XX X J_XJ_-1 i Xi 


Is 

r 


ilii 


ill nS 



jeteoroiogicat Taile, QmtrUr ending Stjilembtr iotli, 1878. 

J"L , =■ ?B3 S = S SS£ ft f:f,'S S&S -?SS Ti^U SJJSJ 5^3 t-i>5 ^S.=- ?=5 iiBS S 






i*| « mnniBiii | - «•« »«• ■»«■ 
j| I .r^-'ggii I " '"SSI m 



SSX ess iv.^ S 5S:: 3S¥ ' 



' 333 



■ 3n3 V8¥ ' 



-J|T;>I«9>M» I ^ s&X SS£ 8n3 



i M5 *S= ' " 23-* S=S =£s 3=S " ' =S* 9lS ^^ 

2 SIS S.-i J;7S I I I K5S KKS S3i KffS cfcl! SS8"tt 





15 

■1 


",r'™'?s 


6 ■;-!:■:"-!: :tE ::::!:,,, E2: Eli :t: ;:: «£ !:s S! 


,1 


-■» 


s «i :« :;s 1 sse h; •-: 1 M :i: ::: S-" -K -s: K- !! 




•MJsjsrMwin 


; 5»? MS »!8 S S85 S3S SW i. . MB tin KS 5S« !S? SSS H 


i 


■nnoj Msa 


° sis ^Sij r^i?^ 1 !i;^l isaX s^S " ' si^ 3^3 ^Ss SSi ife^ Sis si 


3 


■.,» 


" SSS 3sil 5S5 ;? 5I3 33^ ^^is &l^ m S'BB isi? 335 sSlt SI 


1 


1 


■»HnaiIF"(l 


• iSi Sii 5il 5 iSI 55! 5iS 55? siS SSS S» SSI Ei5 5!E Si 


-,-^11.10 


• 55E lis HI 5 iS! S55 5Si SSS 3S5 555 ?§* 5JJ 555 515 Si 


£ 

^ 

? 


■J*ma 


' tii III Iti i chI tt^ hHs ^M Ilk T:^t thi ill ^^k ^t li 
° sll iil^ iiZ i l^mi %li U% tiQ Ilk t^l l^i ^sl SSS la 


i 


■iBMin 


• Ui Hi =55 E »lii SI! slJ Hi 555 555 Hi Hi 1*1 Ui K 


7 


■wiri! 

■auw» 


• m m m I ss K5 mm hs ss? sie i« ies sk ii 
'- W. Hi !!! ? !!! M ?!! '11 fi iii !!! Si IH HI !i 


k 


... 


; SIS 551 S,5! i -tm H! i«« 138 iSS Sal SSi csi! it! ISS 85 
' a:a Bait iiaa a aha aaa aaa siha aaa aaa aaii aaii aiia aaa M 


ISI 




Miisiiii } mmmmmmmmmma 




i|!«l=a5aa = li2s 


1 

i 


il4K sE 4 iM.\ 

=; 3 saj 4 is Ms, i.ii Pils *. 

|iiil|iiiip!|ii|i| 



22 



MeUorological T'tble, HHaritr tHtUng .Sr/ttrmtier 30th, 187 



f.y.'^ fSS 1(45 S£S 3S3 SStl X<S 833 






'sa •« -sa -as Aas 'sa *ss 



* ass s-s tias s"s a-a 1 




jiBt- =::= KS? ' 



' 33S SS9 i^^ ^33 ' < 

' kss sij sis7 Bis is.' 



11 S I li SilS P^ S^ii 31^ UU ^!!S €3S SR3 isS 3SS H3 «IS III 



I sn R^i r.!i{: sfz K=s sss SIS as£ bs^ «bs si's aaa «ek £U 



^r^ m tp'i ^$ |3s n*s f sa iis ?i^ b-if3 



^.i liits it^5 e;^^ 599 33^ ai«^ik3si 



:':i;S^i^s«j;sig2«8Ji 8^3«ti!8ti 



; "Bss s'^ iisi Ws nai* ss; ss? sbw Ha^ liiS s hJ aa S ^s» ^sS k» 

I 'Kn^ s.'is3l'!} hV'i trJl Ses hhk ikS ek^k^ hsS EBB lls rIs Ms 

° VU^I S ' P Bii^^SBS S'SS sits HH 5 Jlfe fejJB 5§S_CbI_3BS sift U^ tjji 

! ^=is3'3!3;' 3Sji 23^ Bi3= ¥^3 35^ sSs ils IsB MS s5» SsS SIB 

: " jhr. h ' ;; '-iTi-^ 'its. XHi- p.sk 5.Hh ts'.i ?kI ah^ ^^JJl^ isn gca III 

1" i m^'^^n nj iii%^ ?m «?! ui ?if ^M i"f p^ |e? m 

. 2^5 g , i 5^' f:£i T^^Tss'SE? 5^^ §IS~iBB ?£?T3I in Ul ili 
" Kah jt it jifih <ii)» Kfl-i fif.a sea ££h 33a Ws m* %s,^ s'a'n sa^ sh 

S " = S = S s S S !• 3 s = 1 a" ! 




MeUonlagieal Table, HaarUr endtttg Seplember solh, i 






i 


-^,^SSr 


csas ?s? s^s s?? «a± ^Mcs sss 
■>s;a aaa «ss =53 ass es-ss ■■ai 


^j.^. 


»,»_v^ 


1. »-..i"S« 


2s:n. :::::: 


* 


■s 


Ee 


-■- 1,1 *«a t;a^ ..-2 E-«2;; s=j; 


If 


" Eii iS:K !•:!::: 5;H; sst 


H 


» 


■ssss. 




no bb'iISw 


= llt • " iiS iib bIS il^^l Ui 


r-ffca'SS. 


■en "'-TO ■«[? 


fits 1 n nSR H5E ^la SSaSi SIE 

t"!!- 1 M !:s ;eE se! sKsr^i;- 
e;;s . 1 1 s;: 55! ss: !tv;" ^sz 
iiy ,,7=15 ••J£??^Wf ?_?«_ 

"BJfS ' ' ' Si!i shi S3-^ 7233$ kh't 

•!I5 ^' 'it! IB Its ySE= lis 

° ^=b "1 Mil hil Iw i'^r^i: ^t^ 


1 


1^ 

5i 


JO uoipj 


imre 


--»j>r>~ia 


1?--™: 




■Umjifirwii 


X : 


? nBMoiin.i(i 


- 


■»"lEia]].;o 


"ISS 5M Uk iU vis IKII Us 

°lsb " ' sss isl? IfiR 3elsi IIH 




-Minia 


^ ■ 


nwiaiH 


1 


Ttfirqi 


-„ 


U 1 -^ 


IfflSISllfMililMMIIJI 


i».B!JS^"*'m!n 


3 3 1 «~ s r s T 

En eSboSS". S =a ug 2 5 

K« :33 a* g= Ea g« ^-"^ 
S !^ S S m § i=- 


1 
Is 

^1 



|gai?|? 



j1, = = 



-"I 



ill' 






iliiil 

SflSSS- 



il 

h||>IJ 




^ ileUorotogitMt Tailety Qmwter eHtiinff Sfjitembfr 3ofA, 1878. 



— — ^1 Milii lii!irM ||5l.til1^"s»i 
,. ,....v"::iil !p!l 1lilp.iS{iiJ}|||fi,l?JMi:"rrr| 

— :_ viif im nj ■ I If lui^l jii; 11, 1 ji m^'H 

" a I ' (■ ' r I m ' ' I i 










i-fi! r.^ «• 






-.,-.„.-,«,»,<-p,.„,.„,;,,,-v.-,j.-..-.'.. ...- 



IT,Uit«hiini,aBJKu> 



luiu.ii. Taiii.k fur dilti-ri'iit I'ahai.i.ki.m uf LatituuIi, 



iji'tl.:! i i'i'MJIi ^l';' 



.' 1st i| (i;!!! iilil m 11:i!lii Jliiii i"*^ 
1 1 Plilliill I l;:lMili|i|-lf;|lil!liirr- ■^i"' 



y _:|s?iJlMi|iij;:Jf,|i:li|f| 


|f;pi|i;^^^ij^ 


_:l:'M 


X r> - ci->au'Kw-i^iii'?;<rau'»^H-i]i-.iriii-4.vi-4-n-.,t- 


^BS'IKS:!.:!; ! 




iRK S9',l!i-.m-SI|-liW|IWa**it*vl.Jfl'<.wnM-l-4HS 4- 

1^ ^S;^;s;fS-?ail3:ilS-ili;!S?S:;:^ j: 


.■!S,s',i;sKM,: : 

,::|Kg,IKS:ii:!;S'! 




■i-h", 



METEOROLOGY OF ENGLAND, 

DURING THE QUARTER ENDING DECEMBER 31, 1870. 



Bemabxs on the Weatbkr dubinq the Quarter ekdinq Deceuiiek 3 i^t, iS^S. 
Bg Sahmk GI.AI8HER, Kail., F.R.S., jr. 

l^B wcathiT TBI f^iienill]' fioc and irarm till ili>! 21st i>f October, the nvorage dailj' cxpms 
of lcm[H:ntturc up to thisi day being ,i''4, from llio unA iLiy (hu woathiT bcciinii' culil and th« 
ikj cloudy, wilh rjin fulliti^ frci]ueally ; thi« uapl»aa.int irvuthiT coDlinuiil thr(>ii);h<)iit Xovember 
and daring the ttrat feir days in Ducetuhcr. On ihu Oih uf Di'ccmber the cnlil iacreiued in 
intenKily, ^crcnj fronts ni-l in, and vuiy low lfni[ii,^racuri'i vitUout intcnnissiun eouljiiiied till tlia 
erenio)! of tlie ijtii of December ; Ihii avi-rjge di'licieiicy of duily temperutiireii belov tlivir 
■Terageg for Ihu fig days endiog Decembor J5th hiw j'-Gj iH-twcuii December filb and Deeeiubur 
ijth, ou surer.il dayi the mean tempeniture was mure tluiu 1 2 below it.4 average, and on the I4lh 
day it -was as lar^'e as 17.!^' belnivi Uie nver9;ru iLiiiy ilefleiuncy of mean temiienituru for the 10 
daya ending December i.^lb wai ta'-li. I.)n December zfitli, Iho wuatlier inddeniy eiiaugeil and 
became much varmer; tlie mean teniper.ituro of botb Di-evmber .loth and iiitt irn.'i aluint 14 in 
exceM of the nrurage, being .11'- to;,* ' higher than that of nix days liefuru; Tii.,on December I4lh. 

The cold winterly woatln'r in December was general over tlie country, und on «oiuit of tUe dayn 
the temperature nas extremely low. The fulluwlng table thowti ilie minimuui tempera! urea at 
the sereral btatiuiu on the coldest duys, and also on the two warm daya at (he end of tliu year. 



TaHLE Bhowillg the AIlXIMUU TBlll-KRATL-ltl 

December Qlh, lotb, tilh, nth, 13th, 14th, i 



of ihe AiK at the aoveral Stations on 
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From this tablu it will be Been that on the ylh ilie loweat reading was ifi' -oat Waringnlown, 
on the lolh nns li'^o at Stockton, on the lith wn;* 10 -^ at Silloth, on the ijtb was 7^-0 at 
Waringrtown, on the I3lh wacs'-j al Carlisle, on the 14th nag j'^-; at Coekermouth, on the ijth 
WB« li''o at Wariiig*lown, on the 17 th wub7'i at Curliile, on Ilic i.]rd was 5"o nl Carliale and 
Waringstown. oil the 24lh was s"' > at Oxford, and im the (5th wna 5''-o at Stockton. And from 
tlie Dumbera in the last two columns it will be setii that iit many phices the lowest leniperuture on 
December j;oth and 3iat waa 50 ', and at a few plaees eren exceeded 50''. 

Snow fell on 10 days in November, and on evi-ry day in December at some aiallon, excepting 
the 4th, agth, 30th, and jiat. On some days the full woa gi'neral ; evea in Cornwall and Dbtv 
■Un it fell freqoently in the month of December. 



26 On the Weather during the Quarter ending December ^ist, 1878. 

Fog or mist was very prcralent throughout the quarter, particularly in December when it 
appeared at some place on 29 days iu the month, on some days the rime on trees was yery 
beautiful, and at times continued for two. or three days together. 

Tlie readings of the barometer in the neighbourhood of London were above their averages 
from the ist to the 5th of October, the mean amount for the five days being 0*30 in. in excess; 
they were below from the 6th to the loth, the mean amount in defect being 0*32 in. ; from the 
nth to the 17th the readings were again above to the mean amount of 0*23 in. ; from the 1 8th of 
October to the 1 7th of November the readings were below their averages (except on four days, viz., 
November ist, 2nd, 3rd, and 9th, on which days they were a little in excess of the average) ; the 
mean amount of daily defect for the 31 days ending November 17th, was 0*32 in. From the 18th 
to the 23rd of November the barometer readings were above their averages to the mean amount of 
0*29 in. ; from the 24th to the 28th they were on the average 0*40 in. too low ; from 28th of 
November to the 6th of December (with the exception of December ist) the pressure wis in 
excess averaging o*io in. daily; and from the 7th of December to the end of the year the 
readings of the barometer were all below their averages (with the exception of one day, viz., 24th, 
on which day the mean value was 0*31 in. in excess), on many days the amount in defect of the 
average was 0*5 in. and 0*6 in., and on the i8th and 19th it was 0*7 in. ; the mean amount in 
defect of the average for the 25 days ending December 31st was 0*37 in. 

The mean reading of the barometer for the month of October was 29*60 ins., being 0*10 in. 
below the average, and lower than any value back to 1872. The mean reading for November was 
39*57 ins., being 0*17 in. below the average; it was 0*05 in. above the value in 1877. ^* 
mean reading for December was 29*55 ins., being o* 25 in. below the average, and o* 24 in. below 
the value iu 1877, ^^^ 0*24 in. above that in 1876. 

The highest reading of the barometer in the quarter was 30*30 ins. on November 19th, and the 
lowest reading was 28*86 ins. on October 26th, the extreme range of readings was i '44 ins. 

TTie atmospheric pressure in October was less than in September by 0*217 in., in Novem- 
ber was less than m October by 0*031 in., and in December was less than in November by 
0*025 in. (From the preceding 37 years' observations the mean presswre in October is o* io2 in. 
less than in September, that in November is 0*041 in. greater than in October, and that in Decem- 
ber is 0*050 iu. greater than in November.) The mean decrease of pressure from September to 
October over the whole country was nearly the same everywhere and averaged 0*223 in., the pres- 
sure from October to November at places South of latitude 52^° was — o*oo8 in., between 52}^ 
and 54° it was + 0*060 in., and North of 54° it was + 0*126 in. The decrease of preasnre 
from November to December between latitude $1'^ and 53° was 0*045 "*•> *"^^ North of 53** w«s 
0*091 in. 

At Greenwich the mean temperature of October was lower than in September by ^'2\ that of 
November was lower than that in October by 11''* 8, and that in December was lower than that ia 
November by 6^*0. (From the preceding 37 years' observations the mean temperature of October 
IB lower than that of September by 6^*9, that of November is lower than that of October by 
6°* 6, and that of December is lower than that of November by 3°*4.) The decrease of mean 
temperature from September to October from all stations was 5®'4 ; the decrease from October 
to November was nearly the same everywhere, and the general mean was 1 1**' 7 ; the decrease frtjm 
November to December South of latitude 51^ was 4°* 5, between 51° and 52** was 5**'6, between 
52° and 53° was 7°*2, between 53° and 54° was 6^* i, and North of 54° was 9°'o. 

The mean temperature of the air for October was 5i°*5, being i°*9 and i°*3 above the averages 
of the preceding 107 years and 37 years respectively. It was 2** '9 higher than the value in 1877, 
and i°*3 below that iu 1876. 

7%e mean temperature of the air for November was 39** "7, being 2° '6 and 3**9 below the 
averages of the preceding 107 years and 37 years respectively. It was lower than any value 
back to 1871, when it was 37°* 6, and with titiis exception it is 16 ^ears (or back to 1862) since we 
have had so cold a November as in the present year. The value m 1862 was 39° '8. 

TTie mean temperature of the air for December was 33°* 7, being 5**4 and 6° '5 below the 
averages of the preceding 107 years and 37 years respectively. Tie following are the only 
instances back to 1771 when the mean temperature of December was as low as that in 1878, vis.— 

33**- 7* 

o , o 

In 1 784 when it was 31*0 In 1840 when it was S3 * 3 

M 1788 „ 29-0 „ 1844 „ 33 -o 

„ 1796 „ 30*4 >, J846 „ 329 

„ 1798 » 33*7 » 1870 „ 33- 6 

„ 1799 » 32 8 „ 1874 „ 3^'^ 

The mean temperature of the air for the quarter was 41° '6, being 2°'o and 3**"o below the 
averages of the preceding 107 years and 37 years respectively. 

The mean high day temperatures of the air were 4° '8 and 7° '7 below their averages in 
November and December, but o°* 6 above in October. 

The mean low night temperatures of the air were 2°* 4 and 6®* 5 below their averages in 
November and December, but i • 4 above in October. Therefore the days and nights were cold in 
November and December (particularly so in the latter month), but somewhat warm in October. ^ 
The mean daily ranges of temperature were o°-8, 2° '3, and i®'0 respectively below their 
averages in October, November, and December. 

The fall of rain at Greenwich in October was 1 * 7 in., being i • i in. below the average of 63 
years. The fall in November was 3 * 5 ins., being i • i in. above the average, and the fall in Decem- 
b&r woB I '2 in,, being 0*9 in, below the average. The total fall in the quarter was 6*4 ins., « 
c'^ in, below the average. 
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The plas sign ( + ) denotes excesses over avemgesj the largest Dombers affected nith thli 
sign in the month of October are opposite to the E., in Norember to the N., N.W., ttndN.E., 
and in December to the N.W., N.E., and W. 

The minus sign ( — ) denotes defects betoir averages 1 the krgcst nnmbers aflfected with thU 
aign in the month of October are opposite to the N. and S.W., in November to Ihe S. and S.W., 
and in December to the S.W. 

ThtouUrttorms occarnd on 7 days in October, 7 in November, and on 6 in December. 

Tkfnder iBOt heard but ligAOtiH;/ wai not teen on 1 days In Oclober, and on 3 in November. 

Lightifing icru lem but Ikwtdrr was )wt heard on 10 days in October, 7 in November, and oa 
I* in December. 

Solar haloa inert seen on 18 different days during the quarter. 

Lunar hatoi were leen on g nighte in October, 8 in November, and on S in December. 

Snov fell on the 19th of Oct^er at Torquay, Oxford, Kelstem, IIul], and Allenbcads ; on the 
30lh at TorquQj-, Bamsgatc, Hoyston, Cardinglon, Norwich, Stockton, Cambridge, and Allenbeadii 
and on the jist at Allenheads. Snow fell ou 19 days in November at difftrent places ; and on 
ly days in December. 

Haitfell on 11 days in October, 17 days in November, and on zi days in December. The falli 
of hail m November and December occuned principally in Devon and Cornwall. 

Fog praiailed on 10 days in October ; 1 7 days in November ; and on ig days in December ; or 
on 66 days daring the quarter. The prevalence of fog was pretty general aU over the covntrr 
dniing the qnorte)'. 
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